Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



I 




Hath.-fcpa. 



y ^/^ /-^-i^c^ ^^^^'<^^-i^'Z'-^^<^^i^^-^ 



THE 



ARITHMETIC OF ANNUITIES 



AHO 



LIFE ASSURANCE, 



OR 



I 



COMPOUND INTEREST SIMPLIFIED; 



■XPLAIMNO 



THE VALUE OF ANNUITIES CERTAIN, OR CONTINGENT ON ONE 

OR TWO LIVES, AND THE VALUES OF ASSURANCES 

IN SINGLE AND ANNUAL PAYMENTS, 

AND COMPRBUINOINO 

THE VALUES OF LEASES, PENSIONS, FREEHOLDS, 
AND REVERSIONARY SUMS, IN POSSESSION OR 
EXPECTATION, IMMEDIATE, DEFERRED ' 

OR TEMPORARY, / 

lUvftuatcH loDit^ practical anH :f amiUar lExampIea. 



« • 



BY 



EDWARD BAYLIS, 

ACTUARY OF THK ANCHOR LITE ABSURAKCJS COUP ANY. 



LONDON: 
LONGMAN, BROWN, GREEN & LONGMANS. 

1844. 



LONDON: 
PRINTED BY JOHN WBRTHIIMBR AND CO., 
CmcCt PLACB, PINIBUKY. 



• • • •• 



TO 






^ 



THE DIRECTORS 



OF THE 



ANCHOR LIFE ASSURANCE COMPANY, 



THESE SHEETS ARE DEDICATED 



AS 



A TRIBUTE OP UNFEIGNED ESTEEV, 



BY 



THEIR FAITHFUL AND DEVOTED 



• -' • 



FRIEND AND SERVANT, 



THE AUTHOR. 






m • 



t 






INTRODUCTION. 



Many able mathematicians have written on the subject of annuities 
certain and contingent, the values of which they have analytically 
demonstrated in a manner the most scientific and conclusive. 
Price, Morgan, Bailey, Milne, Gompertz, and De Morgan, whose 
labours have largely contributed to extend this branch of know- 
ledge, and whose works must not only be consulted, but studied, by 
those who desire to become proficients, are names pre-eminently 
distinguished. 

The productions of those established authors, however, are for 
the most part too abstruse for the mere arithmetician; and the 
present work is intended as an introduction to their writings. 
It has, indeed, been expressly composed as a practical book for 
beginners, and as a treatise for the use of schools, by means of 
which he who is totally ignorant of algebra and of its symbols, may 
be enabled to determine the values, in single and annual payments, 
of annuities certain — of annuities contingent — of leases, pensions, 
and freeholds — of* legacies and reversions, however modified or 
combined, whether referring to the existence or failure of a single 
life, or of two joint lives, or on the last survivor of two lives; and 
whether such annuities and reversions be immediate, deferred, 
temporary, or perpetual, in the same manner, and with the same 
cert^nty and accuracy, as he would determine similar values when 
subject to no contingency of human life, but solely dependent for 
solution on a time certain, and a given rate of interest per cent., 
according to the ordinary principles of compound interest. 

The student will find his labour vastly abridged, and his progress 
greatly accelerated, by having recourse to the aid of logarithms. 
Let him, if inexperienced in their use, devote but one or two weeks 
to the study of Babbage's Logarithms, and he will be astonished 
and pleased at the facility with which, by their assistance, he may 
accomplish the most lengthened and tedious calculation. 

In conclusion, a hope is entertained that these pages may assist to 
' diffuse a practical knowledge of a subject which is more or less 
beneficial and interesting to all. 

Anchor Life Office, SackvWe Street, Piccaditty, 
19M April, 1844. 
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DECIMALS. 



The pupil is, for his owa sake, earnestly recommended to perfect 
himself in decimals, in order that he may proceed with certainty and 
success, to acquire a thorough knowledge of the important subjects 
embraced in the following pages. 



ABBREVfATIOMS. REFERENCES. 



ABBREVIATIONS. 

For the sake of brevity, the usual symbols will be adopted ; namely, 

— for Equality, 
•f for Addition. 

— for Subtraction. 

X for Multiplication, 
-f- for Division. 



REFERENCES. 

Whenever the Roman numbers, I., II., IIL, IV., &c., are placed in a sentence, 
or in an operation, a reference is intended to that part of the work where the 
subject is more fully explained. 

The same Roman numbers, followed by a figure, imply a similar reference ; the 
figure shewing only the particular division of the subject. 



I. Decimals. 



Addition. 



Subtraction. 



Decimals, 

Decimals are distinguished by a point, separating them from intefj^rs, or whole 
numbers. The first decimal figure signifies tenth parts, the second figure hun- 
dredth parts, the third figure thousandth parts, &c., of a unit. 



I. To add and to subtract decimals. 



Proceed as in whole numbers, placing the decimal points directly under each 
other. 





EXAMPLES. 




ADDITION. 




SUBTRACTIOlf. 


3.4 

15.43 
381.03 
.758 




23.4 
15.758 

7.642 



400.618 



EXAMPLES FOR EXERCISE. 

Add .306; 603.1; 7.0324 together = 610.4384 

45.07; 60.758; 123.0057; 74-702; 24.8 together = 318.3357 
.096; .05; .16793; .0008; .81; 3.048 together = 4.17273 

From 17.01 subtract 12.391 = 4.619 

.206 „ .16793 = .03807 

„ 2.098 „ 2.08973 = .00827 



1 



IL Decimals. 1. Multiplication. 2. Contbactbd Multiplicatiok. 

II. 1. To mvMply decimals. 

Multiply as in whole numbers, and cut off as many figures in the product as 
there are decimal places in the multiplicand and multiplier together; supplying 
any deficiency of figures which may occur in the product by adding ciphers to the 
left of it. 

Multiply 2.701 by 4.2; and .1801 by .068 

OPERATION. 

2.701 multiplicand. .1801 multiplicand. 

4.2 multiplier. .068 multiplier. 

5402 14408 

10804 10806 



11.3442 product .0122468 product. 

EXAMPLES FOR EXERCISE. 

5.07 X30.2 = 153.114 

87649. X .03687 =3231.61863 
.067 X .55 = .03685 

.2365 X .2435 = .05758775 

.0347 X .0236 = .00081892 

2. To multiply decimals so as to limit ths number of places in the 
product^ which is v^suaRy called contracted midtiptication. 

Inyert the multiplier ; write down the product of the first figure of the multi- 
plier in the usual way, and then reject from the products of the second and 
remaining figures of the multiplier all the places to the right of each of them 
respectively. 

Multiply 25.236594 by 41.2435, so as to retain but three decimal places 
in the product. 

OPSRATIOM. 

Multiplicand . . 25.236594 The dot on the figure 5 of the multi- 
Multiplier inverted 5342.14 plicand shews where the first product 

1009463 ™"'^ terminate, so as to retain only the 

25236 required number of decimals. 

5047 

1009 Three decimal places being sufficient 

yg for practical purposes, a ready proficiency, 

J 3 which is easily acquired, in these opera- 

^ ^ ,^ ^ , , tions, will be found extremely useful. 

Product 1040.844 ^ 

3. In multiplying by 10, 100, 1000, 10000, ^c, remove the decimcU 
pointy as the case may be, one^ two^ three ^ four^ ^c, places to the 
right. 

348.10367 X 10 = 3481.0367 

348.10367 X 100 = 34810.367 
348..10367X 1000 = 348103.67 
348.10367 X 10000 = 3481036.7 



III. Decimals. 



I. Division. 



2. Division bt 10, &c. 



III. 1. To divide decimals. 

Make the divisor an integer by removing the decimal point to the end of it; remov- 
ing likewise the decimal point in the dividend an equal number of places towards the 
right hand. Then divide as in whole numbers, and the integers in the dividend will 
give the integral part of the quotient, and the decimal figures (if any) remaining in the 
dividend will give the same number of decimals in the quotient. 

In all operations in division in this work, products are rejected and remainders only reserved. 



Divide 601814.4 by 721.6 

OPVRATION. 
Dtrisor. DiTidaod. Quotient. 
7216)6018144(834 
.24534 
.28864 



Divide 12 by .7854 

OPKEATIOM. 
DiTiflor. DiTldend. Quotient. 
7854)120000.(15.278 
.41460 
.21900 
.61920 
.69420 
.6588 &c. 



Divide 345.60414 by 5.36 

OPBEATION. 
Divisor. Dividend. Quotient. 
536)34560.414(64.478 
.2400 
.2564 
.4201 
> .4494 

.206 remainder. 



In this, and every similar question, a de- 
ficiencv of figures in the operation is supplied 
by ciphers. By means of which also, as is 
here shown, the decimals in the quotient 
may be extended to any number of places 
by a continuation of the division. 



EXAMPLES FOR EXERCISE. 



295.75 -i- 

1161.786 4- 

723.6429 -r 

123.70536 -r 

67.289544-^- 

13.72 -r- 

4.234448-f- 



88.625 
49.3066 
9.32594 



8.45 
30.572 

5.18 
54.25 

1.764 

7.7 

1.532 



. 125. 
. 574. 
1117. 



35. 

38. 

139.6994 
2.2802 

38.146 
1.78181 
2.764 

.709 

.0859 

.00834 



.18 

.1530 
.0238 
.0006123- 



7.123« 

182.6 ■■ 

' 3.62 '• 

47.1 • 



.025270 
.000837 
.006574 
.0000 1;3 



.83 -f- 

.597 -r- 
.73947 -r- 
.0891 -r- 
.051824 -r 
.4368 -r 
.8297592-^ 



.03 -=27.666 
.05 =11.94 
.03 =24.649 

.011- ai 

.04 « 1.2956 
.78 ^ .56 
.153— 5.4232 



273.50856 -r 

7202.93 -r- 

45.3884 -r 

2. -r 



.39 — 701.304 
.14 —51449.5 
.0466— 974. 
.008 — 250. 



.08744 -r .8 — .1093 

.0071632-f- ,06 = .11938 

.0072350-7- .025— .2894 

.008991 H- .09 — .0999 



2. In dividing by 10, 100, 1000, 10000, ^'c, remove the decimal 
pointy as the case may be^ one^ two^ three j four, (J^c, places to the 
left. 

Divide 3481.0367 by 10 : Answer, 348.10367 

3481.0367 by 100 : Answer, 34.810367 

3481.0367 by 1000 : Answer, 3.4810367 

3481.0367 by 10000 : Answer, .34810367 



IV. Decimals. Vulgar Fractions. Reciprocals. V. 



IV. To reduce vulgar fractions to decimals. 

Annex ciphers to the numerator, and divide it by the denominator ; the quotient 
will be the required value in decimals. 
In vulgar fractions, the upper figures denote the numerator, and the under figures the denominator. 

Reduce f and 1^ to their equivalent decimal valuesr. 

3 numerator. 581 numerator. 

4 denominator. 814 denominator. 

OPERATION. OPBRATION. 

4 )3.00 814)581.000(.7137equiv. decimal. 

.75 equivalent decimal. -1120 
.3060 

.6180 

.482 &c. 

Therefore A. == .75^ and ffi = .7137, the equivalent decimals. 

Reduce the following vulgar fractions to their equivalent decimals : — 

i = .5 A|4i = .5567 

tV = -0625 x^4| = .3389 

i = .125 

V. Reciprocals. 

Form a vulgar fraction, the numerator of which is unity, and the denominator 
the number whose reciprocal b required, and reduce it to a decimal for the reci- 
procal of the given number. 

Required the reciprocal of 125. 

The vulgar fraction is ^ g^ . 

OPSRATION. 

125)l.000(.008 the reciprocal of 125. 



. • • • 



The reciprocal of 25, or -j^y, is .04 

of 625, or -6^, is .0016 
of 239, or -^, is .0041841 
of 2409, or X4V9, >» .00041511 
of 4976, or xTtT* « .000201005 
Division and Multiplication may be performed by means of reciprocals : — 

Division, by multiplying the dividend by the reciprocal of the divisor for the 

quotient; and 
Multiplication, by dividing the multiplicand by the reciprocal of the mul- 
tiplier for the product. 

Divide 610000 by 625; that is, 610000 multiplied by .0016, the reciprocal of 
the divisor 625 ; giving for the required quotient 976 

Multiply 976 by 625; that is, 976.0000 divided by .0016, the reciprocal of the 
multiplier 625 ; giving for the required product 610000 

EXAMPLES FOR EXERCISE. 

BIVI8ION BY KBCIPaOCALS. MULTIPLICATION BY BBCIPR0CAL8. 

75-r 125; that is, 7375 x. 008 =59 59 x 125; that is, 59-r.008 = 7375 

50-f- 25 ; that is, 19050 X. 04 =762 762x 25; thatis, 762-r.04 =19050 

75-f- 239 ; that is, 5975 x .0041841= 25 25 x 239; that is, 25-r-.004184I= 5975 

^J2^2409; that is, 43362 X. 0004151= 18 18 x 2409; that is, 18-i-.0004 151 = 43362 



VI. Decimals. Equivalent Dectmals of a £. 



VI. To reduce numbers of different denominations to their equi- 
valent decimal values. 

Form a fraction, the numerator of which is the given quantity reduced to its 
lowest name, and whose denominator is an int^er of the highest name in the 
given quantity, reduced to the same terms as the numerator. The equivalent 
decimal of this fraction is the value required. 

Reduce 15«. to the equivalent decimal of a £. 

Now 15«. are already equal to the lowest name in the given sum; 

And 2O5. are equal to jCl , which is the integer of the highest name in the given sum; 

Therefore ^ is the equivalent vulgar fraction of a JC ; 

And £^9 being reduced (IV.) to a decimal, gives £.75 for the equivalent value. 

Reduce 15<. 6d. to the equivalent decimal of a £. 

Now 15<. 6i.= 186£2., the lowest name in the given sum; 

And 240i.c=j£l, which is the integer of the highest name in the given sum ; 

Therefore ^jx is the equivalent vulgar fraction of a jC ; 

And £i-4T> ^infiT reduced (IV.) to a decimal, gives £.775 for the equivalent value. 

Reduce 15«. 6 J J. to the equivalent decimal of a £. 

Now 15«. 6Jc{.=746 farthings, the lowest name in the gpven sum ; 

And 960 farthings =3 jCl, which is the int^er of the highest name in the given sum ; 

Therefore 5^ is the equivalent vulgar fraction of a jC ; 

And £-5-y"5'> ^^^ reduced (IV.) to a decimal, gives £.777083 for the equi- 
valent value. 



Reduce id., \d., id., \d,\ \\d., IJd, l|(f., 2</.; 2id, ^\d., 2j<f., 3dl; to 

equivalent decimals of a j£. 

i<^ = £Thr= (IV.) £.00104167, the equivalent decimal. 

Ji.^ £-5-f-5-= £.00208333, the equivalent decimal. 

Id. = £wo = £.00312500, the equivalent decimal. 

\d. = £-5-4^ ~ £.00416667, the equivalent decimal. 

\^d. = £Tro ^ £.00520833, the equivalent decimal. 

1 \d. = £^^0 = £.00625000, the equivalent decimal. 

\^d. = £-0^ ^ £.00729167, the equivalent decimal. 

2d. = £ j^ I Q - = £.00833333, the equivalent decimal. 

Hd. = £-y^ = £.00937500, the equivalent decimal. 

^kd. = £r^T^ = £.01041667, the equivalent decimal. 

2|d. = £ 9V0 ~ £.01 145833, the equivalent decimal. 

3d. = £-2-1^ ~ £.01250000, the equivalent decimal. 

Continue these operations until the following Table I., embracing the 
equivalent decimals of every intermediate sum, up to the fifth part of a 
£y be completely constructed. 



Table I. 

Skewing the decimal parts of a pound corresponding to any number of 
shillings^ pence^ and farthings^ not exceeding four shillings in amount. 



M. d. 


Decimal. 


«. d. 


Decimal. 


«- 


rf. 


Decimal. 


«. 


d. 


Decimal. 


i 
h 
f 
1 


.001041G7 
.00208333 
.00312500 
.00416667 


1 Oi 

1 04 

1 Oi 

1 1 


.05104167 
.05208333 
.05312500 
.05416667 


2 
2 
2 
2 


04 

03 
1 


.10104167 
.10208333 
.10312500 
.10416667 


3 
3 
3 
3 


01 

04 

Of 

1 


.15104167 
.15208333 
.15312500 
.15416667 


u 

2 


.00520833 
,00625000 
.00729167 
.00833333 


1 u 

1 14 
1 H 

1 2 


.05520833 
.05625000 
.05729167 
.05833333 


2 
2 
2 
2 


14 

If 

2 


.10520833 
.10625000 
.10729167 
.10833333 


3 
3 
3 
3 


li 

14 
11 

2 


.15520833 
.15625000 
.15729167 
.15833333 


21 
24 
22 

3 


.00937500 
.01041667 
.01145833 
-01250000 


1 2] 
I 21 
1 2S 
1 3 


.05937500 
.06041667 
.06145833 
.06250000 


2 
2 
2 
2 


24 

24 
21 
3 


.10937500 
.11041667 
.11145833 
.11250000 


3 
3 
3 
3 


21 

24 

2J 
3 


.15937500 
.16041667 
.16145833 
.16250000 


31 
34 
31 
4 


.01354167 
.01458333 
.01562500 
.01666667 


1 3i 
1 3.i 
1 31 
1 4 


.06354167 
.06458333 
.06562500 
.06666667 


2 
2 
2 
2 


3i 

34 
31 
4 


.11354167 
.11458333 
.11562500 
.11666667 


3 
3 
3 
3 


31 

34 

31 

4 


.16354167 
.16458333 
.16562500 
.16666667 


4i 

4! 
5 


.01770833 
.01875000 
.01979167 
.02083333 


1 4i 
1 44 
1 41 
1 6 


.06770833 
.06875000 
.06979167 
.07083333 


2 
2 
2 
2 


44 
44 
4f 
5 


.11770833 
.11875000 
.11979167 
.12083333 


3 
3 
3 
3 


4^ 
4i 
4f 
5 


.16770833 
.16875000 
.16979167 
.17083333 


51 
54 

51 
6 


.02187500 
.02291667 
.02395833 
.02500000 


1 5i 
1 54 
1 5i 
1 6 


.07187500 
.07291667 
.07395833 
,07500000 


2 
2 
2 
2 


51 

54 

51 
6 


.12187500 
.12291667 
.12395833 
.12500003 


3 
3 
3 
3 


51 

54 
5? 
6 


.17187500 
.17291667 
.17395833 
.17500000 


6i 
64 
61 
7 


.02604167 

.02708333 

02812500 

.02916667 


1 64 

1 6i 

1 63 
I 7 


.07604167 
.07708333 
.07812500 
.07916667 


2 
2 
2 
2 


61 
64 
6! 
7 


.12604167 
.12708333 
.12812500 
.12916667 


3 
3 
3 
3 


61 
64 
61 
7 


.17604167 
.17708333 
.17812500 
.17916667 


71 
74 
71 
8 


.03020833 
.03125000 
.03229167 
.03333333 


1 7i 
1 74 
1 7S 
1 8 


.08020*^33 
.08125000 
-08229167 
.08333333 


2 
2 
2 
2 


71 
7i 
73 
8 


.13020833 
.13125000 
.13229167 
.13333333 


3 
3 
3 
3 


71 
7i 

72 
8 


.18020833 
.18125000 
.18229167 
.18333;}33 


81 
Hi 
8i 
9 


.Oa437.>00 
.03541667 
.03645833 
.03750000 


1 81 
1 8J 
1 82 
1 9 


.08437500 
.08541667 
.08645833 
.08750000 


2 
2 
2 
2 


8{ 
8i 
8i 
9 


.13437500 
.13541667 
.13645833 
.13750000 


3 
3 
3 
3 


8] 
8i 
83 
9 


.18437500 
.18541667 
.18645833 
.18750000 


9i 
9i 
91 
10 


.03854167 
.039.58333 
.04062500 
.04160667 


1 9! 

1 9; 

1 92 
1 10 


08854167 
.0S958333 
.09062500 
.09166667 


2 
2 
2 

2 


9i 
9i 

10 


.18854167 
.13958333 
.14062500 
.14166667 


3 
3 
3 
3 


91 
94 
93 
10 


.18854167 
.18958333 
.19062500 
.19166667 


10} 

I Of 
11 


.04270833 
.04375000 
.04479167 
.04583333 


2 10] 
1 lOi 

1 m 
1 11 


.09270833 
.09375000 
.09479167 
.09583333 


2 
2 
2 
2 


10] 
lOi 
101 

11 


.14270833 
.14375000 
.14479167 
.14583333 


3 
3 
3 
3 


10] 

104 
103 
11 


.19270833 
.19375000 
.19479167 
.19583o33 


114 

HI 
1 


.04687500 
.04791667 
.04895833 
.05000000 


I 11.1 

1 Hi 

1 iif 

2 


.09687500 

.09791667 

09895833 

.10000000 


2 
2 
2 
3 


111 

lU 

11:] 




.14687500 
.14791667 
.14895833 
.15000000 


3 
3 
3 

4 


111 
114 
IP 




.19687500 
.107016G7 
.19895833 
.20000000 1 



YII. Decimals. Eqnivalent decimals of a £ found by iDspection. 

Vll. To reduce shillings^ pence j and farthings to their equivalent 
decimals of three places of a £ by inspection. 

Take half the greate«it even number of shillingB for the first decimal figure; if there is 
a shilling over, write five in the second decimal place : in the second and third decimal 
places add the farthings in the given pence and farthings, increased by one when they 
exceed twelve, and by two when they exceed thirty-six. 

Reduce the following sums in the margin to their equivalent decimals of 

a j^ by inspection. 

145. bd. The half of 145. gives for the first decimal place . . • .7 

Then bd., equal to 20 farthings, which, increased by 1 because 

they exceed 12, give for the second and third decimal places . 21 

Making the equivalent decimal of 145. 5(i.=£.721 

Ls. Ad. The half of 45., the greatest even number of shillings, gives for 

the first decimal place ....... .2 

For the shilling over ........ 5 

Then Ad., equal to 16 farthings, which, increased by 1 because 
they exceed 12, give ....... 17 

Making the equivalent decimal of 55. 4(2. =£.267 

l5. \\d. For the shilling 05 

Then 1^(/., equal to 6 farthings ^6 

Making the equivalent decimal of l5. Uif.=<£.0o6 

135. 7 jd. The half of 125., the greatest even number of shillings, gives for 

the first decimal place ....... .6 

For the shilling over ........ 5 

Then l\d,y equal to 30 farthings, which, increased by 1 because 
they exceed 12, give . , . . . . .31 

Making the equivalent decimal of 135. 7^c?.=j£.68l 

^s. lO^d. The half of 65. gives for the first decimal place . . . .3 

Then \Q%d,^ equal to 43 farthings, which, increased by 2 because 
they exceed 36, give ........ 45 

Making the equivalent decimal of 65. 10|J.=<£.t>45 

125. 3^. The half of 125. gives for the first decimal place . . . .6 
Then d(f., equal to 12 farthings . . . . . . .12 

Making the equivalent decimal of 125. Zd =£.612 

195. Orf. The half of I85., the greatest even number of shillings, gives for 

the first decimal place ....... .9 

For the shilling over ........ 50 

Making the equivalent decimal of I95.=j£.950 
EXAMPLES FOR EXERCISE. 

Reduce by inspection the following sums to the equivalent decimals of a £. 

05. 4irf.=£.019 185. 2rf. =£.908 

l5. 4|fl?.=£.069 195. 4.Jrf=£.969 

05. Oj£?.=£.003 25. {\d. =£.125 

65. 9rf. =£.337 35. 10.}rf.=£.194 

ls,Od. =£.350 45. 5|rf.=£.224 

75. bU =f.375 115. Od, =£.550 



VIII. Decimals. I. Equivalent decimals. 2. The same by inspection. 

VIII, 1 . To reduce the decimal of a £ to its proper denominations. 

Multiply by the different denominations, and cut off as many figures from the right hand of 
the product as there are decimals in the multiplicand. (11. 1.) 

Reduce £.275; j£.321; £.903; to their proper denominations. 

£.275 £.321 £.903 

20 20 20 • 

s, 5.50O s, 6.420 s. 18.060 

12 12 12 

cf. 6.000 d, 5.040 d. 0.720 

4 

q. 2.88Q 
Therefore £.275=55. 6d. £.321=65. 5d, £.903= I8s. O^d. 

Reduce the following decimals of a £ to their proper denominations. 
£.621= 125. 5d. £.839= 165. 9^d. £.365 = 75. 3Jrf. £.688= 135. 9rf. 

2. The same by inspection. 

Double the figure in the first place of decimals for shillings, adding another shilling if the 
figure in the second place be five or above ; then the second and third places, (or their excess 
above fifty, if they exceed that number) diminished by one if they exceed thirteen, and by two 
if they exceed thirty-seven, are farthings. 

Reduce by inspection the following decimals of a £ in the margin to their 

proper denominations. 
£.275 The first decimal doubled, and increased by 1 for 5 in the second 

place, gives for the shillings ...... 55. 

The excess above 50 in the second and third places, diminished 

by 1 because they exceed 13, being 24, in farthings, give . 6d. 

Making £.275= "55^ 6rf. ' 
£.321 The first decimal doubled, gives for the shillings . . .65. 
The figures in the second and third places^ diminished by 1 because 

they exceed 13, being 20, in farthings, give .... 5rf. 

Making £.321= 65. bd. 
£.903 The first decimal doubled, gives for the shillings . . . I85. 

The figure in the third place being 3, in farthings, gives . . ojf/. 

Making £.903 = I85. Q^d. 
£.621 The first decimal doubled, gives for the shillings . . . 125. 
The figures in the second and third places, diminished by 1 because 

they exceed 13, being 20, in farthings, give .... bd. 

Making £.621 = 125. 5^/. 
£^39 The first decimal doubled, gives for the shillings . . . I65. 
The figures in the second and third places, diminished by 2 because 

they exceed 37, being 37, in farthings, give . . . . 9|cL 

Making £.839=165. 9id. 
£365 The first decimal doubled, and increased by 1 for 5 in the second 

place, gives for the shillings ...... 75. 

The excess above 50 in the second and third places, diminished 
by 1 because they exceed 13, being 14, in farthings, give . 3jrf. 

Making £.365= 75. 2\d. 

EXAMPLES FOR EXERCISE. 

Reduce by inspection the following decimals of a £ to their proper deno- 
minations. 
£.350= 75. Orf. £.755=155. IJrf. £.053= I5. Ojrf. 

£.945=185. lOjrf. £.123= 25. sld. £.550=115. Od. 

£.037= O5. 9d. £.570=115. Td, £.730=145. 7\d. 

£.008=05. 2rf. £.642=125. lOi. £.800= 165^ Orf. 



PREFATORY REMARKS TO ANNUITIES CERTAIN. 



The preceding chapter on decimals being thoroughly understood, the 
next in order relates to annuities certain; a subject which embraces 
questions of a most useful and varied description. Instances of practical 
application are indeed almost infinite. A person able to determine to 
what sum one pound sterling will amount in a given number of years, 
and thereby to fix the actual present value of a reversion to which he 
may then be entitled, will be enabled, if necessary, to dispose of his 
interest at a proper valuation, without apprehension of sacrifice from 
ignorance or design. He will also, by possessing such knowledge, be 
enabled to buy and sell, with security and confidence, annuities certain, 
however modified or complicated; whether such annuities are to com- 
mence immediately and to last for ever, as in the case of freeholds 
and perpetuities ; or, existing now, are to continue only a certain number 
of years from the present time, as in the case of leases and the govern- 
ment long annuities ; or, whether such as are to be entered upon, and 
to continue a certain number of years only, after a given term, as in 
the case of all reversionary or deferred annuities. These and number- 
less other important questions are involved in the value of annuities 
certain; that is, annuities, of which time and the interest of money 
only, irrespectively of the duration of human existence, are the data 
required to determine their value. 

And how simply and speedily this interesting and valuable knowledge 
may be acquired I Let the pupil construct every table in the following 
chapter throughout — let him perform every operation— and comprehend 
the bearings and changes of every question which it contains, and he 
will find himself in possession of that practical kind of information 
which is not only always useful to every man, but which may, at some 
future period of his life, be found of essential service to himself in 
the acquisition and preservation of property. 



ANNUITIES CERTAIN; 

COMPRBHKNDIM6 

IMMEDIATE, 

TEMPORARY, 

DEFERRED, 

AND 

PERPETUAL. 



X. Application of Table II. Exa^tplbs. 



X. To Jindj by means of Table IL^ the amount of any given sum 
for any given number of years^ not exceeding fifty ^ improved at 
compound interest^ at the several rates of 3, 4, and 5 per cent, 
per annum. 

Find, by the Table, the amount of £1 for the given number of years, and multiply it 
by the given sum ; the product will be the amount required. 

Required the amount of £1000, invested at comp. int. for 30 yrs., at 3 per ct.per an? 
The amount of £1 for thirty years, at 3 per cent., is, by the Table, £2.42726*2 ; 
Therefore £2.427262 X £1000, the given 8um,=(II. 3) £2427.262, or £2427 5 3, the 
amount required. 

What is the amount of £100, improved for 5 years, at 4 per cent, per an., comp. int. ? 
The amount of £1 for five years, at 4 per cent.. Is, by the Table, £1.216652 ; 
Therefore £1.216652 X £100, the given 8um,=(n. 3) £121.6652, or £121 13 4. the 
amount required. 

Required the amount of £150 10, improved for lOyrs. at comp. int., 5 per ct. pr.an.? 

The amount of £1 for ten years, at 5 per cent., is, by the Table, £1.628894; 
The given sum. £150 10,=£150.5 (VII.); 

Therefore £1.628894 X £150.5, the given sum,=£245.1485, or £245 3 0, the amount 
required. 

The sum of £355 15 ^as invested for four years, at the rate of 4 per cent, per annum, com- 
pound interest; required the amount at the expiration of the termT Answer, £416 3 7. 

A. father deposited, at their respective births, the sum of £250 for each of three children, 
intending the same to be accumulated at compound interest. The portion for the first child 
was to be improved at the rate of 3 per cent, per annum ; for the second, at 4 per cent. ; and 
for the third, at 5 per cent, per annum. To what amount would each child be entitled on 
attaining the age of twenty-one? 
Answer, the first to £465 1 6 ; the second to £569 13 10 ; and the third to £696 9 10. 

To what sum will the present payment of £1 20 entitle a person, at the expiration of twenty 
years, supposing money to accumulate at the rate of 4 per cent, per annum, compound interest? 

Answer, £262 1 8 9. 

A legacy of £500 was bequeathed to each of three persons, of the respective ages of thirty- 
five, forty, and forty-five, on condition that the several amounts should be paid on each life 
attaining the age of fifty, and that the principal should, in the mean time, be improved, at 
the rate of 4 per cent, per annum, compound interest. The parties having survived the term, 
what amount was due to each ? 

Answer, £900 9 5 to the youngest; £740 2 5 to the next; and £608 6 6 to the eldest. 

A gentleman received, at the age of thirty, a legacy of £3000, half of which he invested for 
accumulation, at 3 per cent, per annum, compound interest. Supposing he should attain the 
age of fifty-eight, to what sum would his investment then amount? Answer, £3431 17 10, 

Assuming money to increase at the rate of 5 per cent, per annum, compound interest, what 
amount ought to be received, six years hence, equivalent to a sum of which the present value is 
*45 17 6T Answer, £61 9 7. 

Two several sums of £2800 each were invested at 4 and 5 per cent, per annum, coirpound 
interest ; required the difference of the amounts at the expiration of five vears ? 

Answer, £166 19 2. 



XI. Application of Table II. continued. 1. To find the time. 2. The rate. 

XI. 1. To find J by means of Table II. ^ the time in which a given 

sum mil increase to a given amount. 

Divide the given amount by the given sum ; the result will be the amount of £1 in 
the time required. 

How long must the sum of £1000 be invested, at the rate of 3 per cent, 
per annum, compound interest, to amount to £2427 5*. Qd. ? 
2427.262-s-1000=(III. 2)2.427262, the amount of £l at3per cent.in the time required; 
And in the Table under 3 per cent. 2.427262 gives 30 years, the time required. 

The sum of £100 being improved, at 4 per cent, per annum, compound 
interest, amounted to £121 ISs, Ad. What period was required for this 
accumulation ? 

121.666-=-100=(III. 2) 1.21666, the amount of £l at 4 per cent, in the time required ; 
And in the Table under 4 per cent. 1.21666 gives 5 years, the time required. 

In what time will the investment of £150 10«., at 5 per cent, per annum, 
compound interest, amount to £245 Ss, Od. ? 

245. 1 4d8-f-150.5= 1.62871, the amount of £l at 5 per cent, in the time required ; 
And in the Table under 5 per cent. 1.62888 gives 10 years, the time required. 

Assuming that money improves at the rate of 4 per cent, per annum, 
coinp. interest, in what time will £100 amount to £564? — Ans. in 44 years. 

A. owed B. £355 155., which they mutually agreed should be paid off 
when the amount reached £416 Ss. Id.^ at 4 per cent, per annum, com- 
pound interest What extension of time did B. allow to A. to liquidate 
the debt ? Answer, 4 years. 

A young lady having deposited £120 to accumulate at compound inter- 
est, lived to receive £262 I85. 9(f. in lieu of the original sum. How many 
years had she to wait for this improvement to her money, supposing it to 
have increased at the rate of 4 per cent, per annum ? — Answer, 20 years. 

2. The rate per cent, is found in the same manner a>s the above. 

In thirty years £1000 amounted to £2427 5^. Sd.; at what rate per 
cent, per annum, compound interest, was the money invested ? 
2427.262-T-1000=(in. 2) 2.427262, the amount of £l in 30 years, at the rate required; 
And in the Table at thirty jrjears 2.427262 gives 3 per cent., the required rate. 

An investment of £100 amounted in five years to £121 \Ss. 4d.; re- 
quired the rate per cent, per annum, compound interest ? 
121.666-f-100=(III. 2) 1.21666, the amount of £l in 5 years, at the rate required ; 
And in the Table at five years 1.21666 gives 4 per cent., the required rate. 

At what rate percent, per annum, compound interest, will £150 10^. 
amount, in ten years, to £245 89. Od. ? 

24o.l485-=-150.5= 1.62888, the amount of £l in 10 years, at the rate required ; 
And in the Table at ten years 1.62888 gives 5 per cent., the required rate. 

Three several sums of £250 each were invested for twenty-one years, and 
amounted, at the expiration of that term, to £465 1*. 6rf., £569 13*. 10c/., 
and £696 9*. lOrf., respectively. At what rate per cent per annum, com- 
pound interest, were the several investments improved? 

Answer, at 3, 4, and 5 per cent, per annum, respectively. 

D 



XII. Construction of Table III. To find the present value of j£l. 

XII. To find ichat sum paid down note is equal to the value of £1 
to be received at the end of a given number of years ^ according to 
a given rate per cent, per annum. 

Divide £1 by the amount of £1, as found by Table II., at the given rate per cent, for 
the given term: that is, the reciprocals (V.) of Table II. will be the required present 
values. 

What sums should be paid down now as the present values of £1 to be 
received three years hence; the rate of discount being 3, 4^ and 5 per 
cent, per annum, respectively ? 

By Table II. the amount of £l, improved for 3 years, at 3 per cent, is JB 1.0927 27 ; 

at 4 per cent., £1.124864 ; and at 5 per cent., £1.157625 : 
Therefore, by dividing £l by each of these amounts, the required present values 

will be obtained. 

OPERATION OPERATION OPERATION 

at 3 per cent. at 4 per cent. at 5 per cent. 

l.O92727)l.00O00OO( .915141 1.1 24864 )l.0000000(. 888996 1.1 57625 )l.0000000(.863837 

. .1654570 . .10010880 . .7390000 

.5618430 .10119680 .4442500 

.1547950 .11207680 .9696250 

.4552230 .10839040 .4352500 

.1813220 . .7152640 .8796250 

.720493 &c. .403466 &C. .692875 &C. 

Making the present value of £l, due three years hence, at 3 per cent, discount = 
£.915141; at 4 per cent, discount =£.888996 ; and at 5 per cent, discount = 
£.863837. 

Proceed now" to find the present values of £1, due four years hence, at 
3, 4, and 5 per cent, per annum discount 

By Table II. the amount of £i, improved for 4 years, at 3 per cent., is £1.125508 ; 

at 4 per cent., £1.169858 ; and at 5 per cent., £1.215506: 
Therefore, by dividing £l by each of these amounts, the required present values 

will be obtained. 

OPERATION OPERATION OPERATION 

at 3 per cent. at 4 per cent. at 5 per cent. 

I.1255()8)l.0000000(.888487 1.169858)1. 0000000(.854804 1.215606) 1.0000000(. 822702 

. .9959360 . .6411360 . .2750620 

\9552960 .5620700 .3285080 

.5488960 .9412680 .8540680 / 

.9809280 . .5381600 . .3213800 \ ' 

.8652160 .702168 &C. .782788 ific. 

.773604 &C. / 

Making the present value of £l, due four years hence, at 3 per cent. discoun-.t= 
£.888487; at 4 per cent, discount =£.854804; and at 5 per cent, discoun t= 
£.822702. : 

Continue these operations until the following Table III. be constructed, 
at the several rates of 3, 4, and 5 per cent per annum discount, for th« 
term of fifty y^ars. 



TABLE III. 
S/ieuntiff the present value of Hi payable at the en 
of years, not exceeding fifty, discounting at tki 
■i, 4, atid 5 per ami. per annum, ^mpound inte. 



..... 


3 ... c.«. 4 P.K 


C.«T. I 




.970874 


961538 






.S42S06 


924666 






. 915142 


888996 






. . 8UU-I87 


864804 






. 863609 


821927 






. 837484 


790315 






. 813092 


759918 






. 789409 


730690 






. 786417 


702587 






, 744094 


676664 




11 


.7:i2421 


649581 






. 701380 


684597 






.<>8095l 


600574 






.661118 


.S77475 






. 841862 


535365 






. 623167 


633906 






. 605016 


513373 






. 687395 


493628 






. &702B6 


474642 






. 553670 


460387 




2i 


.537549 


438834 




w 


. 621 H93 


421i)&& 




33 


. 506692 ^ 


405786 




■11 


. 491934 


39012] 




•25 


. 4776% 


375117 




26 


. 463605 


3e06H9 




27 


. 450189 


346817 




28 


. 437077 


333477 




29 


. 424346 


380651 




30 


. 411987 


30B319 




31 


.399987 


296460 




32 


. 388337 


385058 




33 


. 377026 


274094 




34 


. 366046 


263552 




35 


. 355383 


2S3415 




;ie 


.345032 


843669 




37 


. 334083 , 


334297 




38 


. 32532G 


225385 




39 


. 315754 


31663] 




40 


. 300557 


208289 




41 


.297628 


200278 




42 


. aBa959 


102575 




43 


. 280643 


186168 




44 


. 272372 


178046 




45 


. 264439 


171198 




46 


. 256737 


164614 




47 


. 249269 


158283 




4B 


. 241999 


1S2195 




49 


.2.^4950 


146341 




50 


. 328107 


140713 





Xlir. Application of Table III. Present value of Sums. Discount. 

XIII. Tojindj by means of Table IIL^ what sum paid down note 
is eqical to the value of a given sum^ due at the end of a given 
number of years^ not exceeding fifty ^ at the several rates of 3, 4, 
and 5 per cent, per annum, discount. 

Multiply the present value of £1, as found by Table III., due at the end of the given 
number of years at the given rate, by the given sum forborne : the result will be the 
required present value. 

Supposing £1000, which will not be due until thirty years hence, were 
required to be converted into ready money now, what is the present value 
of It, allowing discount at the rate of 3 per cent, per annum ? 
The present value of £\ for 30 years, at 3 per cent., is, by the Table, £.41 1987 ; 
Therefore .411987 x 1000=(II. 2) £4 11.987, or, £411 19*. 9rf., the present value 

required. 

What principal will amount to £121 135. 4d. in iSve years, presuming a 
rate of 4 per cent, per annum, compound interest; that is, what is the 
present value of £121 13*. 4{/., forborne for five years, discount being 
allowed at the rate of 4 per cent, per annum ? 

The present value of £l for 6 years, at 4 per cent., is, by the Table, £.821927 ; 
Therefore .821927 x 121. 666 =£100, the present value or principal required. 

What sum should be paid down now as the present value of £150 lOs. 
due ten years hence, reckoning discount at the rate of 5 per cent per ann.? 
The present value of £l for 10 years, at 5 per cent., is, by the Table, £.613913 ; 
Therefore .613913 X 160.5=£92.394, or, £92 7*. lid., the present value required. 

A person requiring present capital desires to dispose of £3000 to which 
he is absolutely entitled twenty years hence ; what is the present value of 
his reversion, reckoning discount at the rate of 5 per cent, per annum, 
compound interest? Answer, £1130 \Ss. 4d. 

What sum laid up now, and improved at compound interest during 
twenty-four years, will amount to £500, at the rate of 4 per cent, per 
annum? Answer, £195 Is. Sd. 

A party, on obtaining a legacy of £1500, appropriated only so much of 
it to present uses as enabled him, by investing the remainder, to receive 
the full amount of the legacy seven years afterwards. What sum did he 
lay up to accumulate, and how much did he apply to immediate purposes, 
assuming that money improved at the rate of 3 percent, per annum, com- 
pound interest? Answer, £1219 12*. 9d, the sum invested; and 

£280 75. 3^., the sum used. 

A. being under bond to pay to B., or his executors, £250 at the end of 
twenty-one years, is willing to discharge the claim at once, upon being 
allowed discount at the rate of 4 per cent per annum. What present sum 
is B. entitled to receive? Answer, £109 145. 2d. 

At the expiration of six years a certain sum forborne amounted to £175; 
required to know what that sum was, supposing it to have accumulated at 
the rate of 5 per cent, per annum, compound interest? — Ans.£l30 II5. 9d. 

What principal will amount to £360 IO5. in fourteen years, at 3, 4, and 
5 per cent, per annum, respectively, compound interest ? 
Ans., at 3 per cent £238 6s. 8d.; at 4 per cent. £208 35. 7rf. ; and at 5 per 

cent £182 ls.7d. 
Discount is the difference between the principal sum forborne and its 

present value. The discount therefore in the last question is. 
At 3 per ct. £122 35. 4J., at 4 per ct. £152 65. 5rf., at 5 per ct. £178 85. 5c/. 



XIV. Application of Table III. continued. 1. To find the time. "^^ 2. The rate. 

XIV. 1 . To find the time by means of Table- III. 

Divide the present value of the given sum by its amount when due ; the result will be 
the present value of £1 due at the end of the time required. 

The present value of £1000, due at the end of a certain number of 
years, is £411 19^. 9(f. ; required when the principal was due, allowing 
discount at the rate of 3 per cent, per annum ? 
4ll.987-=-1000=(III. 2).411987, the present value of £l at 3 per cent., due at the 

time required ; 
And in the Table, under 3 per cent., .411987 gives 30 years, the time required. 

In what time will a present payment of £100 liquidate a debt of 
£121 ld«. 4c/., due a few years hence; reckoning interest of money at 4 
per cent per annum ? Answer, 5 years. 

The sum of £92 7s^ llrf. was paid in discharge of £150 10«. which would 
not be due for some years to come. By how many years was the debt 
anticipated, allowing discount at 5 per cent, per annum ? — Ans., 10 years. 

A fanner has to pay, at the end of a certain number of years, £500 for 
the renewal of a lease ; but, having cash in hand, agrees to discharge the 
same at once by a present payment of £391 VSs. 6d. What time had the 
lease to run, reckoning the interest of money at 5 per cent, per annum ? 

Answer, 5 years. 

A young merchant is entitled to an absolute reversion of £3000 at the 
expiration of a certain period ; but, requiring capital to embark in business, 
disposes of his claim for a present sum of £1180 13^. 4c/., in which trans- 
action the purchaser was allowed discount at the rate of 5 per cent, per 
annum. In what time would the reversion become due ? - Ans. 20 years. 

2. The rate per cent, is found in the same manner as the above. 

The sum of £195 1^. 3d. was paid as the present value of £500, due 
twenty-four years hence ; required the rate per cent per annum at which 
the money was discounted? 

] 95.058-7-500 =.3901 16, the present value of £l in 24 years, at the rate required ; 
And the rate of discount in the Table corresponding in 24 years to .390116 is 4 per 

cent., the rate required. 

A legacy of £1500, due seven years hence, was exchanged for a present 
sum of £1219 12^. 9^^ What was the rate of discount allowed? 

Answer, 3 per cent 

A. being under bond to pay to B., or his executors, £250 after the lapse 
of twenty-one years, purchased B.'s interest at once by paying down 
£109 \4b.2cL What rate of discount was allowed to A. in this transaction ? 

Answer, 4 per cent 

The sum of £130 lis. 9d. is the present value of a fine of £175, to be 
paid at the end of six years for the renewal of a lease. What was the rate 
of discount allowed by the landlord to his tenant? — Answer, 5 per cent. 

For a debt of £360 10*., due fourteen years hence, three several pay- 
ments, namely, £238 6s. 8d.j £208 3*. 7c/., and £182 1*. 7c/., were offered 
in ready money. What rate of discount was proposed with the respective 
payments ? 

Answer, 3 per cent, with £238 6s, Sd.; 4 per cent with £208 Ss. Id.; 

and 5 per cent, with £182 I*. Id, 



XV. Construction of Table IV. The amount of ^1 per annum. 

XV. — To find the amount of £lper annum, improved at comj^ound 
interest at any given rate for any number of years. 

From the amount of £l, as found by Table II., for the given time at the given rate, 
subtract unity, or 1 ; 

Divide this difference by the given rate for £ 1 ; the result will be the required amount 
of £ 1 per annum. 

What is the amount of £1 per annum for three years, money being im- 
proved at the respective rates of 3, 4, and 5 per cent, per annum, com- 
pound interest? 

OPERATION. 

The interest of £l at 3, 4, and 5 per cent, per annum is denoted by the decimals 
.03, .04, and .05, respectively; and the amount of £\^ by Table II., for three 
years, is, at 3 per cent., <£1.092727 ; at 4 per cent., j£l. 124864; and at 5 per cent., 
£1.157625: 

Therefore, from 1.092727 1.124864 1.157625 

subtract 1. l. I. 

(III.) .03 ) .092727 .04 ) .124864 .05) .157625 

£3.0909 £3.1216 £.3.1525 

Making the amount of £l per annum for three years, at the above rates, £3.0909; 
£3.1216; and £3.1525, respectively. 

What is the amount of £l per annum for four years, money being im- 
proved at the respective rates of 3, 4, and 5 per cent, per annum, com- 
pound interest ? 

OPERATION. 

The amount of £l, by Table II., for four years, is, at 3 per cent., £1.12550881 ; 
at 4 per cent., £1.16985856; and at 5 per cent., £1.21550625 : 

Therefore, from 1.12550881 1.16986856 1.21550625 

subtract ]. 1. 1. 

.03 ) .12550887 .04)^16985856 .05) .21550625 

£4.183627 £4:246464 £47310l25 

Making the amount of £l per annum for four years, at the above rates, £4. 183627 ; 
£4.246464 ; and £4.310125, respectively. 

What is the amount of £1 per annum for five years, money being im- 
proved at the respective rates of 3, 4, and 5 per cent, per annum, com- 
pound interest ? 

OPERATION. 

The amount of £l, by Table II„ for five years, is, at 3 per cent., £1.15927407 ; 
at 4 per cent., £1.21665290; and at 5 per cent., £1.27628156: 

Therefore, from 1.15927407 1.21665290 1.27628156 

subtract 1. 1. ]. 

.03 ) .15927407 .0 4) .21665290 .05) .27628156 

£5.309135 £5.416322 £5.525631 

Making the amount of £i per annum for five years, at the above rates, £5.309135; 
£5.416322; and £5.525631, respectively. 

Continue these operations until the following Table IV. be completely 
constructed, at the several rates of 3, 4, and 5 per cent, per annum, com- 
pound interest, for the term of fifty years. 



TABLE IV. 

Shemng the amount to which £1 per annum will increase 
dwing any number of years^ not exceeding fifty ^ at the 
several rates of 3, 4, and 5 per cent, per ann.^ comp, int. 



TEARS. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT. 


1 


1.000000 


1.000000 


1.000000 


2 


2.030000 


2.040000 


2.050000 


3 


3.090900 


3. 121600 


3 . 162500 


4 


4.183627 


4.246464 


4. 310125 


5 


5.309136 


5.416323 


5.525631 


6 


6.468410 


6.632975 


6.801913 


7 


7 . 662462 


7 . 898294 


8. 142008 


8 


8. 892336 


9.214226 


9.649109 


9 


10. 159106 


10. 582795 


•11.026564 


lU 


11.463879 


12.006107 


|12. 577893 


11 


12.807796 


13486351 


14.206787 


12 


14. 192030 


15. 026805 


16.917127 


13 


15.617790 


16.626838 


17.712983 


14 


17.086324 


18,. 291911 


19.598632 


15 


18.598914 


20. 023588 


21 . 578564 


16 


20.156881 


21 . 824531 


23.657492 


17 


21.761588 


23.697512 


25. 840366 


18 


23. 414435 


26.645413 


28. 132386 


19 


25. 116868 


27.671229 


30.539004 


20 


26. 870374 


29. 778079 


33.065954 


21 


28.676486 


3L969202 


35.719252 


22 


30. 536780 


34 . 247970 


38.505214 


23 


32 . 452884 


36.617889 


41 . 430475 


24 


34 . 426470 


39. 082604 


44.501909 


25 


39. 459264 


41 . 646908 


47 . 727099 


26 


38. 553042 


44.311745 


61.113454 


27 


40. 709634 


47.084214 


54.669126 


28 


42. 930923 


49.967583 


58 . 402583 


29 


45. 218850 


52.966286 


62.322712 


30 


47.675416 


56.084938 


66 . 438848 


31 


50.002678 


59.328335 


70.760790 


32 


52.602759 


62.701469 


75.298829 


33 


55.077841 


66.209527 


80.063771 


34 


67 . 730177 


69. 857909 


85.066959 


35 


60.462082 


73.662225 


90.320307 


36 


63.275944 


77.598314 


96.836323 


37 


66. 174223 


81 . 702246 


101.628139 


38 


69. 159449 


85.970336 


107.709546 


39 


72. 234233 


90.409150 


114.095023 


40 


75.401260 


95. 026516 


120. 799774 


41 


78.663298 


99.826536 


127.839763 


42 


82.023196 


104.819598 


136.231761 


4^ 


85.483892 


110.012382. 


142.993339 


44 


89. 048409 


116.412877 


161.143006 


45 


92.710861 


121.029392 


159. 700156 


46 


96.501457 


126. 870568 


168.686164 


47 


100.396501 


132. 945390 


178. 119422 


48 


104 . 408396 


139. 263206 


188.026393 


•49 


108.540648 


145. 833734 


198.426063 


50 


112.796867 


152. 667084 


209. 347996 



XVI. Application of Table IV. Amount of annuities forborne. Examples. 

XVI. — To find by means of Table IV. the amount of any given 
annuity J improved at comp. int. at the several rates of 3, 4, and 
5 per cent, per ann.^ for any number of years^ not exceeding fifty. 

Multiply the amount, as found by Table IV., of £1 per annum at the given rate for 
the given number of years by the given annuity ; the result will be the amount of the 
annuity required. 

What is the amount of an annuity of .£30 which is in arrear fifteen years, suppos- 
ing the same to have accumulated at 3» 4, or 5 per cent, per annum respectively, 
compound interest ? 
The amount of ^l per ann., by Table IV., for fifteen years, is, at 3 per cent., ^18.5989 14 ; 

at 4 per cent., £20.023588 ; and at 5 per cent., £21.578564. Therefore, 
18.698914 X30=£557.967420, or, £557 19 4, the amount of the annuity at 3 per cent 
20.023588 X 30 =£600.707640, or, £600 14 2, the amount of the annuity at 4 per cent. 
21.678564 X30=£647.356920, or, £647 7 2, the amount of the annuity at 5 per cent. 

A person going abroad arranged that a pension of £100, which he derived from 
government, should be allowed to accumulate for three years, at 5 per cent, per 
annum, compound interest. To what amount of arrears was he entitled at the ex- 
piration of the term ? Answer, £315 5 0. 

A gentleman possessed of £500 per annum, arising from ground rents, allowed 
his agent to retain the same in his hands for seven years, on condition that the 
money should be improved during every year at 4 per cent, per annum, compound 
interest. What amount would he have to receive at the expiration of the seven 
years? Answer, £3949 2 11. 

To what sum will the arrears of an annuity of £40 amount, when forborne for 
twenty years, at the several rates of 3, 4, and 5 per cent, per annum, compound 
interest ? — Answer, at 3 per cent., to £1074 16 4 ; at 4 per cent., to £1191 2 6; 

and at 6 per cent., to £1322 12 9. 

A parent agreed to pay £30 6 4 per annum for his son's education, the same 
to remain in arrears for five years, improving at 5 per cent, per annum, compound 
interest, and then to be paid down in full in one sum. What amount would be 
due to the master at the expiration of the term ? Answer, £167 10 4. 

To what will £100, lent out yearly, amount, with the accumulated interest on 
each £100 for twenty years, at the rate of 4 per cent, per annum ? 

Answer, £2977 16 2. 

To what sum will an annuity of £3000 amount in forty-five years, when laid up 
and improved at the rate of 5 per cent, per annum, compound interest ? 

Answer, £479100 9 4. 

A general officer, whose full pay amounted to £780 lOj. per annum, was, for 
state reasons, cashiered and summarily deprived of his income in the year 1821. 
Ten years afterwards, however, he was restored to favour, and allowed not only to 
resume his rank, but to receive his^ full arrears of pay, improved in the interim at 
4 per cent, per annum, compound interest. What amount of money did he receive 
for his arrears ? Answer, £9370 15 4. 

Supposing the national debt amounted to £800000000, and the legislature 
decided that £15000000 should be laid up annually, for thirty years, as a fund for 
its redemption. What portion of the debt would remain unredeemed at the expira- 
tion of the term ; assuming that money improved during the entire interval at the 
rate of 3 per cent, per annum, compound interest ? Answer, £86368760. 

The sum of £1000 being allowed to accumulate for seven years at 3, 4, and 5 
per cent, per annum, respectively, compound interest ; required the difference of 
the several amounts at the expiration of the term ? 

Answer, between 3 and 4 per cent., £235 16 8 ; between 4 and 6 per 
cent., £243 14 3; and between 3 and 6 per cent., £479 10 11. 



XVII. Appl. of Table IV. cont. To find what annuity will amt. to a given sum. 

XVII. — To find by means of Table IV. what sum laid up annually^ 
and improved at compound interest at the several rates of 3, 4, 
and 6 per cent, per annum^ wiU amount to a given, sum in any 
number of years^ not exceeding fifty. 

Divide the given sum by the amount, as found by Table IV., of £1 per annum at the 
given rate for the given number of years ; the result will be the annual sum required. 

What sum should be laid up annually, and improved at compound interest for 
fifteen years, to discharge a debt due at the end of that time, amounting to 
<£600 14 2 ; money being improved at the rate of 4 per cent, per annum ? 
The amount of ^i per ann., by Table IV., for fifteen years,.is, at 4 pr. ct. £20.023588 ; 
And £600 14 2, or, 600.708333,-^20.023588 ss£30, the required annual sum. 

What pension will amount to £1000 in fifteen years, at 5 per cent, per annum, 
compound interest? Answer, £46 6 10. 

A certain sum, paid annually, amounted in twenty years to £1074 16 4. What 
was the amount of the annuity so improved, reckoning compound interest at the 
rate of 3 per cent, per annum? Answer, £40 per annum. 

A person going abroad agreed to receive £315 5«. at the end of three years, in 
lieu of a government pension paid to him annually. Required the amount of his 
pension, allowing him 5 per cent, per annum, compound interest, for the improve- 
ment of his money ? Answer^ £100 per annum. 

A father paid £167 10 4 for the education of his son during a period of five 
years. What sum was he annually charged, if money accumulated at the rate of 
5 per cent, per annum; compound interest ? Answer, £30 6 4 per annum. 

A tenant, whose lease will expire at the end of nine years, but may then be 
renewed upon pajrment of £1200, desires to know what sum he must lay up at 
interest at the end of every year during that time to raise the sum required, allow- 
ing 4 per cent, per annum, compound interest? Answer, £113 7 10 per ann. 

In forty-five years a certain annuity, accumulating at the rate of 5 per cent, per 
annum, compound interest, amounted to £479100 9 4. What was the annuity 
so improved ? Answer, £3000 per annum. 

An officer, whose income had been suspended for ten years, received £9370 15 4 
at the end of that time as its full value, including compound interest during every 
year of its suspension, at the rate of 4 per cent, per annum. What was his income ? 

Answer, £780 10«. per annum. 

Out of a debt of £800000000 there remained £86368760 unredeemed at the 
end of thirty years. The legislature wisely enacted that during the whole of that 
period a certain annuity should be invested at 3 per cent, per annum, compound 
interest, with the view of liquidating this immense burden. What annual sum was 
appropriated to this most desirable and patriotic end ? 

(800000000— 86368760)-r-47.575416, the amount of £i per cent, per annum in 30 years, 

at 3 per cent. =£15000000, the annual sum so applied. 

A. owes B. the sum of £1000, which he is willing to discharge in seven years 
by as many equal annual instalments. What sum ought B. to receive annually as 
an equivalent, allowing to both parties compound interest at the rate of 5 per cent, 
per annum ? 

The amount of £l jn» seven years, at o per cent., by Table II., is £1.40710042; 
And £1.40710042 X l«0<)=£l407.10042, the amount of the debt at 5 per cent. ; 
The amount of £l per ann, in seven years, at 5 per cent., by Table IV., is £8. 142008 ; and 

£l407.10042'Jr'8.142008=£172.8198, or, £172 16 5 per ann. payable to B. 

E 



XVIII. Application of Table IV. continued. 1. To find the time. 2. The rate. 

XVIII. — 1. To find the time by means of Table IV. 

Divide the given sum by the given annSitj ; the result will be the amount of £1 per 
annum in the required time. 

In how many years will an annuity of ^0 amount to £bbl 19 4, reckoning 

compound interest at 3 per cent, per annum ? 

557.966666-=-30=<£l8.598888, the amount of £l per annum at 3 per cent, in the time 
required ; 

And in Table IV., under 3 per cent., ^18.598914 corresponds to 15 years, the time re- 
quired. 

^1074 16 4 is the amount of an annuity of £A0 laid up and constantly im- 
proved, during a certain number of years, at the rate of 3 per cent, per annum. 
How many years was the annuity forborne ? Answer, 20 years. 

A person going abroad was constrained to forbear an annuity of ^100 for a 
certain number of years; but on his return home received <£315 5^. as the full 
amount of his claim, including 5 per cent, per ann., comp. interest, for the use of 
his money. For what period was his pension in abeyance ? Answer, 3 years. 

In how many years will a debt of .£3949 2 1 1 be discharged, by investing annu- 
ally for that purpose ^500, to be improved at the rate of 4 per cent, per annum, 
compound interest? Answer, 7 years. 

A farmer on quitting his farm being in arrears for rent, to the amount of 
^167 10 4, his landlord was glad to accept an arrangement for paying him 
^0 6 4 per annum, until the whole of the debt should be finally liquidated. In 
how many years would this be effected, supposing even on these terms the land- 
lord allowed at the rate of 5 per cent, per annum, compound interest, upon every 
payment ? Answer, 5 years. 

2. The rate per cent, is found in the same manner as the above. 

At what rate per cent., compound interest, will ^780 10^. per annum amount, 
in ten years, to £9370 15 4? 

9370.7666666-i-780.5 = 12.006107, the amount of £l per ann. in 10 years at the rate re- 
quired ; 
And in Table IV., at 10 years, j6l2.006107 corresponds to 4 per cent., the rate required. 

In forty-five years ^000 per annum amounted to ^£479100 9 4: at what rate 
per cent, per annum was the money improved, compound interest being allowed ? 

Answer 5 per cent, per annum. 

A tenant owed his landlord <£1200 for arrears of rent, which he agreed to 
liquidate in nine equal annual payments, on condition that these payments should 
be allowed to increase at a certain per centage. The amount of the annual pay- 
ment agreed on was £113 7 10; what rate per cent, was demanded? 

Answer, 4 per cent, per annum. 

An agent being intrusted with the investment of £500 per annum, increased it 
in seven years to £3949 2 11. What rate per cent, per annum was he enabled 
to obtain, compound interest being allowed ? Answer, 4 per cent, per annum. 

At what rate per cent, per annum will a pension of £100 amount to £315 55., 
supposing the money to be improved at compound interest during a period of three 
years ? Answer, at 5 per cent, per annum. 



XIX. Construction of Table V. The present value of £l per annum. 

XIX. — To find the present value of £1 per annum for any number 

of years at any givm rate per cent 

From unity, or 1, subtract the present value, as found by Table III., of £1 for the 
gircn time at the given rate : 

Divide this difierence by the given rate for £1, the result will be the required present 
value of jCI per annum. 

What is the present value of £1 per annum for three years, money 
being discounted at the respective rates of 3^ 4, and 5 per cent, per 
annum, compound interest? 

OPERATION. 

The interest of £l at 3, 4, and 5 per cent, is denoted respectively by the decimals 
.03, .04, and .05 ; and the present value of £l, by Table III., for three years, 
is, at 3 per cent. £.915142; at 4 per cent. £.888996; and at 5 per cent. 
£.863838 \ 
Therefore, from 1. 1. 1. 

subtract .915142 .888996 .863838 

.03 ) .084858 .0 4) .111004 .05 ) .136162 

£2.8286 £2.7751 £2.72324 

Making the present value of £l per annum for three years^ at the above rates, 
£2.8286. £2,7751, and £2.72324, respectively. 

What is the present value of £1 per annum for four years, money being 
discounted at the respective rates oi 3, 4, and 5 per cent, per annum, com- 
pound interest ? 





OPERATION. 




From 1. 
subtract .888487 


1. 

.854804 


1. 
.822702 


.03) .111513 
£3.7171 


.04) .145196 
£3.6299 


.05) .177208 
£3.54596 



Making the present value of £) per annum for four years, at the above rates, 
£3.7171, £3.6299, and £3.54596, respectively. 

What is the present value of £1 per annum for five years, money being 
discounted at the respective rates of 3, 4, and 5 per cent, per annum, 
compound interest? 





OPERATION. 




From 1. 
subtract .862609 


1. 

.821927 


1. 
.783586 


.03) .137391 
£4.5797 


.04) .178073 
£4.4518 


.05) .216474 
£4.32948 



Making the present value of £l per annum for five years, at the above rates, 
£4-5797, £4.4518, and £4.32948, respectively. 

Continue these operations until the following Table V. be completely 
constructed at the several rates of 3, 4, and 5 per cent, per annum, com- 
pound interest, for the term of fifty years. 



TABLE V. 

Shemna the present value of £1 per annum for any 
nunwer of years^ not exceeding fifty ^ at the several rates 
of 3, 4, and 5 per cent.joer annum^ compound interest. 



TBARA. 


3 FEB CENT. 


4 PSR CENT. 


5 PER CENT. 




1 


.970874 


.961538 


.952381 




2 


1 . 913470 


1 . 886095 


1.859410 




3 


2. 828611 


2.775091 


2.723248 




4 


3.717098 


3.629895 


3. 545951 




5 


4. 679707 


4.451822 


4. 329477 




6 


5. 417191 


5 . 242137 


6. 075692 




7 


6.230283 


6. 002055 


5. 786373 




8 


7.019692 


6.732745 


6.463213 




9 


7.786109 


7.435332 


7.107822 




10 


8.530203 


8.110896 


7.721735 




11 


9.252624 


8.760477 


8.306414 


^ 


13 


9. 954004 


9.385074 


8.863252 




13 


10.634955 


9.985648 


9.393573 




14 


11.296073 


10. 563123 


9.898641 




15 


1 1 . 937935 


11.118387 


10.879658 




16 


12.561102 


11.562296 


10.837770 




17 


13.166118 


12. 165669 


11.274066 




18 


13. 753513 


12.659297 


11.689587 




19 


14.323799 


13. 133939 


12. 085321 




*20 


14.877475 


13.590326 


12.462210 




21 


15.415024 


14.029160 


12.821153 




22 


15.936917 


14. 451115 


13.163003 




23 


16.443608 


14. 856842 


13.488574 




24 


16.935542 


15.246963 


13.798642 




25 


17. 413148 


15.622080 


14.093945 




26 


17.876842 


15.982769 


14.375185 




27 


18.327031 


16.329586 


14.643034 




28 


18. 764108 


16.663063 


14.898127 




29 


19.188455 


16.988715 


15. 141074 




30 


19.600441 


17.292033 


15.372451 




81 


20.000426 


17.588494 


15.592811 




32 


20.388766 


17.873552 


15.802677 


■ 


33 


20. 765792 


18. 147646 


16.002649 




34 


21 . 131837 


18.411198 


16. 192904 




35 


21.487220 


18.664613 


16.374194 




36 


21.832252 


18.908282 


16. 546852 




37 


22.167235 


19. 142579 


1& 711287 




38 


22.492462 


19.367864 


16. 867893 




39 


22.808215 


19. 584485 


17.017041 




40 


23. 114772 


19. 792774 


17.159086 




41 


23.412400 


19.993052 


17.294368 




42 


23.701359 


20. 185627 


17 . 423208 




43 


23.981902 


20.370795 


17.545912 




44 


24.254274 


20.548841 


• 17.662773 




45 


24.518713 


20.720040 


17.774070 




46 


24. 775449 


20. 884654 


17.880067 


• 


47 


25.024708 


21.042936 


17.981016 




48 


25.266707 


21. 195131 


18.077158 




49 


25.501657 


21.341472 


18. 168722 




50 


25. 729764 


21.482185 


18 . 255925 





XX. Application of Table V. Temporary annuities. Examples. 

XX.— TEMPORARY ANNUITIES. 

To find by means of Table F. what sum paid down now is equal to 
the value of a given annuity for a given number of years, not 
exceeding fifty, at the several rates of 3, 4, and 5 per cent, pe?^ 
annum, compound interest, 

Multiplv the present value of £1 per annum, as found by Table V., for the given 
number of years at the given rate by the given annuity ; the result will be the required 
present value. 

Required to find what sum paid down will' purchase an immediate annuity of 
£SOy to continue twenty years, reckoning interest at 3 per cent, per annum ? 
The pres. value of JSl per ann., by Table V,, at 3 per cent., for 20 years =^14. 87 7475 ; 
And 14.877475 X £30 =£446.32425, or, £446 6 6, the present value required. 

What sum would be required for the purchase of an annuity of £600 for fifteen 
yearsy supposing interest at 4 per cent, per annum ? Answer, £667 10 8. 

What is the present value of an annuity of £100 for the next seven years, at the 
rate of 5 per cent, per annum, compound interest ? Answer, £578 12 9. 

What is the lease of an estate for twenty- one years worth, of which the clear 
annual rent is £140, reckoning interest at 4 per cent, per ann.?— Ans. £1964 1 8. 

>Vhat sum would be required for the purchase of the lease of an estate for fiflfeen 
years, producing a clear annual rental of £250, if 5 per cent, per annum, com- 
pound interest, were allowed for the use of money ? Answer, £2594 18 4. 

A landlord agreed to grant a lease for fifty years of an estate estimated at £350 
per annum, out of which the tenant would be required to pay various charges to the 
amount of £65 annually. What sum ought to be given for the lease, allowing the 
purchaser 4 per cent, per annum, compound interest, for his money ? • 

b qfucstions of this kind, the clear annual rent moit, after erery deduction for reterred rent, tithes, taxes, 
and all other diaryes, be first ascertained. 

Answer, £6122 8 6. 

A farmer holds for the term of thirty-three years an estate by lease, of the full 
value of £290 per annum, for which he pays an annual rent of £110, and also 
other charges for tithes, taxes, and similar expences, to the amount of £40 annually. 
What sum ought he to receive for the disposal of hia lease, supposing 5 per cent, 
per annum the rate of interest allowed ? Answer, £2240 7 2. 

What is the present value of the lease of an estate for forty-five years, estimated 
at £167 lOs, per annum, which is,, however, charged with the payment of an 
annuity of £67 lOs. for twenty years, assuming an allowance of 3 per cent, per 
annum to the purchaser for the interest of his money ? 
The present value of £l per ann. for 45 years at 3 per cent, by Table V. =£24.618713, 

X 167.5 =£4106.8844; 
The pres. value of £l per ann. for 20 years by Tab. V.'=£l4.877476; X 67.5 =£1004.2296; 
Therefore4106.8844— 1004.2296=£3102.6549, or, £3102 13 1 , the required value. 

What is the present value of an annuity of £500, payable at the beginning of 
each year, for the next twelve years, reckoning interest at 5 per cent, per annum ? 

For the present Talne of annuiUes, payable at the beginning of each year, multiply the present value of £1 
per annum, for the given namber of years lets one, as found by Table V., increased by unity, by the given 
umnity, for the required value. 

The pres. value of £l per ann.for 11 yeais, by Table V., =£8.30641 4; and 8.306414+1 

=9.306414 ; 
Therefore 9.306414 x 500 =£4653.207, or, £4653 4 2, the required value. 

A gentleman, entitled to an annuity of £60 for nineteen years to come, the first 
due, being suddenly called abroad, is desirous to dispose of the same immediately, 
and is willing to allow the purchaser interest at the rate of 4 per cent, per annum. 
What sum ought he to receive as the present value of his title? — Ans., £819 112. 



XXI. Appl. of Table V. cont. I. What annuity for apres.sum. 2. Time. 3. Rate. 

XXL — Temporary Annuities — continued. 

1. To find by means of Table V, the annuity a given sum ttriU pur- 

chase for a given number of years at a given fate per cent 

Divide the given sum by the present value of £l per annum for the given number of 
years at the given rate per cent., for the annuity required. 

What annuity, to continue twenty years, may be purchased for j£446 6 6, 
when interest of money is at 3 per cent, per annum ? 

The pres. value of <£l per ann. is, by Table V., at 3 per cent, for 20 years =^14,87 7475 ; 
And 446 6 6, or, 446.325, X 14.877475 =^^30, the annuity required. 

A farmer being desirous to obtain a lease of ground for seven years is asked to 
pay down a fine, or grassum, of j£578 12 9. Being, however, unprepared with 
ready capital, he is willing to submit to an annual charge in compensation of the 
fine. How much additional rent ought to be levied upon him as an equivalent for 
the same, allowing his landlord at the rate of 5 per cent, per annum, compound 
interest, for his money ? Answer, j£100 per annum. 

What annual rent ought an estate to produce, the lease of which for fifteen years 
is valued at .£6671 8, in order that the purchaser may realise 4 per cent, per 
annum interest ? Answer^ <£600 per annum. 

2. To find the time a temporary annuity ought to continue for a 

given sum at a given rate per cent 

Divide the given sum by the given annuity, the result will be the present value of £1 
per annum in the time required. 

For how many years may an annuity of <£250 be purchased for <£2594 18 4, 
when interest of money is 5 per cent per annum ? 
2594 18 4, or, 2594.9166,-=-250 =£10.37966, the present value of £l per ann., at 5 per 

cent., in the time required; 
And in Table V., under 5 per cent., 10.37966 corresponds to 15 years, the time required. 

The lease of an estate, estimated at the clear annual rent of j£285, was sold at 
the auction mart for £6122 8 6. How many years had the lease to run, supposing 
the purchaser was allowed at the rate of 4 per cent, per annum, compound interest, 
for his money ? Answer, 50 years. 

A farmer being desirous to retire from agricultural pursuits disposes jof his 
lease for <£2240 7 2, the estate being estimated at the clear annual rent of <£140. 
How many years was the purchaser entitled to possession, allowing him interest for 
the use of his money at the rate of 5 per cent, per annum ? Answer, 33 years. 

3, The rate per cent, is found in the same manner as the above. 

For the lease of an estate for forty-five years, producing <£167 lOs. per annum, 
the sum of j£4106 17 8 was given. Required what rate per cent, per annum was 
allowed the purchaser in the transaction ? 
4106 17 8, or, 4106.8833,-rl67.5=jB24.5187, the present value of<£l per annum at the 

rate required ; 
And in Table V., at 45 years, 24.5187 corresponds to 3 per cent, per annum, the rate 

required. 

The lease of an estate for twelve years, estimated at the clear rent of £500 per 
annum, sold for £4431 ISs. ; what rate of interest did the purchaser make of his 
money ? Answer, 5 per cent, per annum. 

The creditors of a bankrupt sold, for the benefit of his estate, an annuity of £60, 
to which he was entitled for nineteen years, for £788 8. What rate of interest 
was allowed ? Answer, 4 per cent, per annum. 



XXII. Application of Table V. continued. Deferred annuities. Renewal of lease s . 

REVERSIONARY or DEFERRED ANNUITIES. 

XXII. — To find the present value of an annuity to continue a given 

number of years after a given term. 

Multiply the difference of the present value of £1 per auDum for the whole term and 
of £1 per annum for the deferred term, as found by lable V., by the given annuity; the 
result will be the required value. 

What is the present value of £bO per annum for fifteen years^ the same not to 
commence until the expiration of five years, allowing interest at the rate of 3 per 
cent, per annum ? 

15 years, continuance of annuity ,+5 years, the deferred term, =20 years, the whole term ; 
The prea. value of ^l per ann. for 20 years, at 3 per cent., is, by Tab. V., =«£14.877475 ; 
The prea. value of JSl per ann. for 6 years, at 3 per cent., is, by Tab. V., =^4.57 97 07 ; 
Therefore ^14^77475— £4.570707 =<£l0.297768 ; X £50=:£514 17 9, the required val. 

What sum ought to be given for the remainder of the lease of an estate for 
twenty-one years, after the next nine years, granting interest to the purchaser of 4 
per cent, per annum, and the clear a&nual rent being JE70 ? 

12 years, continuance of lea8e,+9 years, the deferred term, =21 years, the whole term ; 
The pres. value of £l per ann. for 21 years, at 4 per cent., is, by Tab. V., =£14.0292; 
The pres. value of £l per ann« for 9 years, at 4 per cent., is, by Tab. V., =£7.4353 ; 
Therefore £14.0292— £7.4353=£6.5939;x£70=£461 11 4, the required value. 

What fine ought a tenant to give for the renewal of seven years lapsed in his 
lease of fifteen years ; the improved rent of the estate being £200 per annum, and 
he being desirous to realise 5 per cent, per annum by his money ? 
7 years, the renewed term,-h8 years, the deferred term, = 15 years, the whole term ; 
The pres. value of £l per ann. for 16 years, at 5 per ct., is, by Tab. V.,=£ 10.37966; 
The pres. value of £l per ann. for 8 years, at 5 per cent., is, by Tab. V., =£6.46321 ; 
Therefore £l0.37966-£6.46321 =£8.91646 ; x £200 =£783 5 9, the required fine. 

A young man inherited from his father a farm, estimated at the clear annual 
rent of £150. The term of the lease, when first granted, was for fifty years, 
twenty-seven of which had expired. Being desirous to renew the period which 
had 80 lapsed, and by so doing to hold the farm by the original lease, what sum 
ought he to pay down to his landlord, supposing his landlord willing to allow him 
interest at the rate of 4 per cent, per annum for his money ? 
27 years, the renewed term, +23 years, the deferred term, =50 years, the whole term ; 
The pres. value of £l per ann. fbr 50 years, at 4 per ct., is, by Tab. V., =£2 1.482 18 ; 
The pres. value of £l per ann. for 28 years, at 4 per ct., is, by Tab. V.,=£ 14.85684 ; 
Therefore £21.48218 — £ 14.86684 =£6.02634 ; X £l50=£993 16«., the sum required. 

A trader^ involved in debt, was under the necessity of surrendering to his 
creditors for nine years an annuity of £80, to which he was entitled for ten years 
beyond that period. Supposing he wished to dispose of his reversionary or un- 
mortgaged interest in the annuity, what is its present value, the interest of money 
being reckoned at 5 per cent, per annum ? 

1 0years, the unmortgaged term,~l~9 years, the deferred term, =19 years, the whole term ; 
The pres. value of £l per ann. for 19 years, at 6 per cent., is, by Tab. V., =£12.0853; 
The pres. value of £l per ann. for 9 years, at 5 per cent., is, by Tab. V., ^£7. 1078; 
Therefore £l2.0853 — £7.1078 =£4.9776; X £80 =£398 4^., the pres. value required. 

« 

What sum should be paid for renewing thirty years lapsed in a lease of forty 
years, supposing the estate to produce a clear rental of £130 per annum, and the 
rate of interest 4 per cent, per annum ? 

30 years, the renewed term,-f 10 years, the deferred term, =40 years, the whole term; 
The pres. value of £l per ann. for 40 years, at 4 per cent., is, by Tab. V., =£19.79277 ; 
The pres. value of £l per ann. for 10 years, at 4 per cent., is, by Tab. V., =£8.1 1089; 
Therefore £l9.79277-£8.11089=£ll.68188;x£l30=£l518 12 11, the sum req. 



XXII. Applicatioa of Table V. continued. Reversions. Renewal of leases. 

XXII. — ^Reversionary or Deferred AsmjiTiES^-continued. 

What fine ought to be given for the renewal of eleven years, lapsed in a lease 
of twenty-one years, allowing the tenant 3 per cent, per annum interest, and esti- 
mating the improved rent at jC55 per annum, subject to a ground rent of £5 lOs.} 

Answer, £S40 I6s. 

A landlord agreed to add ten years to a lease, of which eleven years were unex- 
pired, of an estate producing a clear rent of ^60 per annum, on condition of his 
tenant paying him a fine, on being allowed interest at the rate of 4 per cent, per 
ann. for the use of his money. Required the value of the fine ? — Ans.,^16 2 5.^ 

A farmer possesses the lease of an estate, estimated at a clear improved rent of 
^300 per annum, of which twenty years are unexpired ; but wishing to extend the 
lease to its original term of forty-five years, provided his landlord will allow him 
interest at the rate of 5 per cent, per annum for the use of his money, what sum 
ought he to pay down by way of fine? Answer, X1593 112. 

A. sells B. a house, the original lease of which was for a term of fifty years, of 
which thirty years were expired. The property produced a clear rental of ^90 per 
annum. What sum ought B., on being allowed 4 per cent, per annum for the use 
of his money, to pay down- to A. to complete the original term of the lease? 

Answer, ^710 5 5. 

A young nobleman, entitled to a clear income of ^1200 per annum for twenty 
years after the next seven years, disposed of his claim for the sum of JC3542. 
Supposing he allowed interest at the rate of 5 per cent, per ann. to the purchaser, 
how mucn did he sacrifice by this act of folly and extravagance ? 

Answer, £7085 19 10. 

An annuity of £140 certain for the next eighteen years was divided between two 
persons, A. and B.; A., or his heirs, to possess it during the first seven years, and 
B., or his heirs, for the remainder of the term. B. being pressed for money, desires 
to dispose of his reversionary interest. What ought he to receive for it, assuming 
interest at the rate of 3 per cent, per annum ? Answer, £1053 5 1. 

What sum ought to be given for the reversion of the remainder of a lease of 
twenty-five years, after the next fourteen years, at the several rates of 3, 4, and 5 per 
cent, per ann. respectively ; the clear improved rent of the estate being estimated at 
£74 8 6 per annum ? — Ans., £455 5 3, at 3 per cent. ; £376 10 3, at 4 per cent.; 

and £312 4 9, at 5 per cent. 

The remainder of the lease of an estate for the term of twenty-one years, after 
seven years shall have expired, was advertised for sale at Garraway's. The im- 
proved rental of it was £250, subject to various yearly charges amounting to 
£35 10 6. What ought to be the purchase-money, supposing the interest allowed 
to be at the rate of 5 per cent, per annum ? Answer, £1508 15 8. 

A farmer wished to add fourteen years to the lease of an estate, the clear annual 
rental of which was £82 10s., and of which five years were unexpired. What 
sum or fine ought he to pay down, interest being allowed him at the rate of 4 per 
cent, per annum ? Answer, £716 5 6. 

A person who is in possession of the lease of an estate for forty-five years, esti- 
mated at the clear improved rent of £115 per annum, but which he has under-let 
to a tenant for seventeen years at £100 per annum, is willing to dispose of his 
interest therein ; that is to sell both the remainder of the lease after the seventeen 
years, and all the profits or advantages of the same during that period. What sum 
ought the purchaser to give for such a grant, in order to make 5 per cent, per ann. 
interest for his money ? Answer, £1874 18 2. 



XXIII. Appl. of Tab. III. (xii.) To find what deferred ann. for present sums. 

XXIII. — Reversionary or Deferred Annuities — contimied. 

To find J by means of Table IIL^ what annmtu^ deferred a given 
number of years^ may be purchased for a given sum at a given 
rate pei* cent. 

>'ultiply the purchase-money by the interest of £1 for one vear at the given rate ; 
Divide this by the difference of the pres. value, as found by 'Fab. III., of ^1 for the whole 

term, and of the pres. value, as found by Tab. III., of £1 for the deferred term ; 
The result will be the deferred annuity required. 

Wliat annuity, to be entered upon at the expiration of five years, and then to 
continue fifteen years, may be purchased for ^514 17 9, interest of money being 
reckoned at the rate of 3 per cent, per annum ? 

£-514 17 9=£614.8875,x.03, the int. of £l for one year, =£15.446625; 
15 years, term of continuance,"h5 years, the deferred term, =20 years, the whole term; 
The pres. val. of <£l for 5yrs., at 3 per ct., is, by Tab. III., =£.862609 ; 
The pres. val. of £l for 20 yrs., at 3 per ct., is, by Tab. III., =£.553676 ; 
The difference between these two values is £.308933 ; 
Therefore £l5.446625-j-(III.)£.308933=£50, the annuity required. 

The remainder of the leasewof an estate for twenty-one years is, affcer the next 
nine years, to be sold for £461 11 4, a price that will yield the purchaser interest 
at the rate of 4 per cent, per annum. How much annual income will the remainder 
of the lease produce ? 

£461 11 4=£461.5606, X .04, the int. of £l for one year, =£18.462664 ; 
12 years, term of continuance,+0 years, the deferred term, =21 years, the whole term ; 
The pres. val. of £l for 9 yrs., at'4 per ct., is, by Tab. III., =£.702587 ; 
The pre*, val. of £l for 21 yrs., at 4 per ct., is, by Tab. III., =£.438834 ; 
The difference between these two values is £.263753 ; 
Therefore £l8.402664-j.(Iir.)£.263763=£7O, annual income of the remainder. 

A tenant, on being allowed 5 per cent, per ann. for the use of his money, paid 
£783 5 9 by way of fine to his landlord for the renewal of seven years lapsed in 
his lease of fifteen years. What was the rent of the estate ? 
£783 6 9=£783.2875,x.06, theint. of£lforoneyear, =£39.164375; 
7 years, renewed term,+8 years, deferred term for renewal, =15 years, the whole term ; 
The pres. val. of £l for 8 yrs., at 6 per ct., is, by Tab. III., =£.676839; 
The pres. val. of £l for 15 yrs., at 5 per ct., is, by Tab. III., =£.481017 ; 
The difference between these two values is £.195822 ; 
Therefore £39.164375^(IIL)£. 196822 =£200, the annual rental of the estate. 

An annuity certain for fifty years was bequeathed to a young man, which, with 
prudence, might have supported him in comfort and independence. Being wayward 
and improvident, however, he immediately disposed of the last twenty-seven years 
of it for £993 16«., allowing interest to the purchaser at the rate of 4 per cent, 
per annum. This sum was soon lavished in dissipation, and the biting contempt 
of the world soon taught him the proper use of money. Fortunately he at this 
moment received another legacy, and, rejoicing in his reformation, re-purchased on 
the same terms the annuity he had so wantonly sacrificed. What was its amount? 

Answer, £150 per annum. 

The creditors of an unhappy debtor compelled him to surrender nine years of a 
certain annuity to which he was entitled for nineteen years, and in his distress be 
sold the remainder of it for £398 4s. What was the amount of the annuity, sup- 
posing the interest of money at 5 per cent, per ann. ? Answer, £80 per ann. 

What annuity may be purchased for thirty years, after the next ten years, for 
the sum of £1518 12 11, assuming that money constantly accumulated at the rate 
of 4 per cent, per annum } Answer, £130 per annum. 

F 



XXIV 



PERPETUITIES. 

XXIV. — The value of a perpetuity of £1, that is^ the value of an 
annuity of £1 to contintie for ever^ is found by dividing £100 
by the given rate of interest: 

Thus — 

lOO-h 3 =£83.333, the present value of a perpetuity of £l 

100-r 5 

100-r 6 



:£33.333, the present value of a perpetuity of £l per ann., at 3 per cent. 

:£25.000, the present value of a perpetuity of jBl per ann., at 4 per cent. 

:£20.000; the present value of a perpetuity of £l per ann., at 5 per cent. 
.^^ . ^—:£l 6.666, the present value of a perpetuity of £l per ann., at 6 per cent. 
100-^ 7 =£14.285, the present value of a perpetuity of £l per ann., at 7 per cent. 
IO(H- 8 =£12.500, the present value of a perpetuity of £l per ann., at 8 per cent. 
lOO-f- Q=£1 1.1 1 i, the present value of a perpetuity of £l per ann., at 9 per cent. 
10(H-10= £10.000, the present value of a perpetuity of £l per ann., at 10 per cent. 

And so on at any other given rate per cent. 



CcMisequently 

The number of years* purchase to be given for a perpetuity or freehold estate of 
£1 per annum is, 

At 3 per cent., =33.333 years* purchase; 
4 per cent., =25.000 years* purchase; 
6 per cent., =20.000 years' purchase; 

6 per cent., = 16.666 years* purchase; 

7 per cent., = 14.285 years* purchase; 

8 per cent., = 12.500 years* purchase; 

9 per cent.,= 11.111 years* purchase; 
10 per cent., =10.000 years* purchase. 



XXV. Perpetuities. 1. To find the pres. value. 2. The perpetuity. 3. The rate. 

PERPETUITIES or FREEHOLDS. 
XXV. — 1 . To find the valu^jof a perpetuity or freehold. 

Divide the given perpetuity or annuity by the interest of £1 at the given rate per cent, 
per annum ; the result will be the required value. * 

A freehold estate, producing £60 per annum, was purchased by a person 
who was content to improve his money at the rate of 3 per cent, per ann. 
What sum did he give for the estate ? 

The interest of £l, at 3 per cent, per annum, =.03 ; 

Therefore £6(H-.03 (HI. l.)=:£2000, the sum paid down. 

What is the present worth of a peri)etual annuity of £200, supposing 
that every hundred pounds sterling realised £4 per annum ? 
The interest of £l, at 4 per cent. ]^r annum, =.04 ; 
Therefore £200-f-.04 (III. l.)=£5000, the present value. 

An estate in fee simple, of £75 per annum, is to be disposed of; what 
is its present value, assuming 5 per cent, to be the yearly rate of interest? 
The interest of £l, at 6 per cent, per aunum^ss.Od ; 
Therefore £7S-H.05 (III. l.)ss£1500, the present value of the estate. 

2. To find the perpetuity^ annuity ^ or rent of a freehold. 

Multiply the present value of the perpetuity or freehold by the interest of £1 at the 
given rate per cent, per ann. ; the result will be the annuity or rent required. 

The sum of £2000 was given for a freehold ; what was the annual rent 
of the estate, sumiosing the interest of money to be at the rate of 3 per 
cent, per annum r 

£SOOO X .03=£609 the annual rent of the estate. 

A nobleman purchased an estate in fee simple for £5000, and was 
willing to let the same to any tenant who would pay such an amount of 
rent as would return him interest at the rate of 4 per cent, per annum 
for the use of his principal. What rent did he require for the estate ? 

£5000 X •04=£!200 per annum rent. 

What perpetuity will £1500 purchase, so as to allow interest at the rate 
of 5 per cent, per annum for the use of the money ? 

J&1500X .05 =£75 per annum perpetuity. 

3. To find the rate per cent, per annum. 

Divide the given annmty or perpetuity by its present value ; the refult will be the 
rate of interest of £1 per annum. 

A freehold estate, estimated at £60 per annum clear, was purchased 
for £2000; what rate per cent, was realised by the transaction ? 
£6O-T-£2000=:£.03 for £l per ann., or (Il.d.) £3 per cent., the required rate per ann. 

A person having purchased a perpetual annuity of £200 for the sum of 
£5000, complained of the disadvantageous terms upon which he had been 
induced to part with his money : what rate of interest did this unsatisfac- 
tory investment yield him per annum ? 
£2OO-r£500O=£.04 for £l per ann., or (II.3.)£4 per cent., the required rate per ann. 

What rate per cent per ann. was gained by the purchase of an estate in 
fee simple of £75 per ann., which cost in ready money the sum of £1500 ? 
£76-r£l«)0=£.05for £1 per ann., or (II.3.)£5 per cent., the required rate per ann. 



XXVI. Reversionary Perpetuities. To find pres. worth of deferred perpetuities 

REVERSIONARY or DEFERRED PERPETUITIES. 

XX VL — To find the present value of a perpetuity or freehold at a 
given rate per cent.^ which iS not to he entered upon until the 
expiration of a given period. 

Multiply the present value (AXV. 1.) of the perpetuity by the present value of £l,as 
found by Table III., for the deferred term, at the given rate percent.; the result will be 
the value required. 

A freehold estate, producing <£60 per annum, is mortgaged for the period of 
fourteen years ; what sum ought to be paid down now as its present value, suppos- 
ing the interest of money at the rate of 3 per cent, per annum } 

i!60-r.03 (XXV. 1.) =£2000, value of the perpet.; 

Pres. val. of £l for 14 years, at 3 per cent., is, by Table III. =£.661 118; 

Therefore £2000 x£.661118=£l822.236, or £1322 4 9, the sum to be paid down. 

What is the present worth of a perpetual annuity of £200, which is not to be 
entered upon for the next ten years, allowing interest to the purchaser at the rate 
of 4 per cent, per annum for the improvement of his money ? 

£20(H-.04 (XXV. 1.) =£5000, valueof the perpet.; 

Pres. val. of £l for 10 vears, at 4 per cent., is, by Table III,=£.675564 ; 
Therefore £5000 X £.676564 =£3377. 82, or £3377 16 5, the required value. 

What is the present value of an estate in fee simple of £75 per annum, the same 
being let to a tenant, and t)ot available for seven years hence, reckoning at the rate 
of 5 per cent, per annum for the interest of money ? 

£75-r.06 (XXV. 1.) =£1500. val. of the annuity; 

Pres. val. of £l for 7 vears, at 5 per cent., is, by Table III. = £.7 10681 ; 
Therefore £l500x£.710681=£1066.021, or £1066 5, the required value. 

A farmer having purchased a lease for twenty years of a freehold estate, esti- 
mated at £250 per ann., wishes to obtain perpetual occupancy of the property at 
the expiration of his term *. what sum ought he to pay down to his landlord to en- 
title him to become its sole owner, assuming he is allowed interest at the rate of 
4 per cent, per ann. for his money ? Answer, £2852 8 5. 

A. possessed a freehold estate of £500 per ann., £300 of which he sold to B. on 
lease for eighteen years. Being a fashionable and profligate man, and grossly ad- 
dicted to the ruinous vice of gambling, he rapidly lost every thing he possessed. 
His creditors, in his extremity, seized upon his estate and disposed of it entirely to 
his tenant. What purchase-money did B. give for the ownership, reckoning interest, 
at the rate of 5 per cent, per annum? Answer, £6493 2 6. 

This question embraces the present value of a perpetuity of £200 per annum, added to the present value of a 
perpetuity of £300 per annum after eighteen years. 

A lady, entitled, at the expiration of seven years, in her own right to a rever- 
sionary freehold of £750 per ann., married a merchant who required additional 
capital to extend his commercial operations ; to raise which, the wife was willing to 
sacrifice £150 per ann. of her deferred perpetuity. Her aunt, however, who was 
very rich, considering that an annuity, of whatever kind or amount, should be held 
sacred, and never, if possible, infringed upon or disposed of, consented, rather than 
allow her niece to diminish her inheritance, to advance from her own funds so much 
money on behalf of the husband as was equivalent to £150 of the annuity. What 
further sum was the merchant enabled by this act of kindness to embark in com- 
merce, reckoning interest at the rate of 4 per cent, per ann.? — Ans., £2849 13 10. 

A rapidly improving freehold estate, situate in the high street of Eton, Bucks, 
consisting of a capital brick-built family residence, with double-fronted shop, and 
extensive warehouses in the rear, was sold by auction'at the Castle Hotel, Windsor. 
The property was estimated at £80 per annum, and subject to a lease which had 
twenty-one years to run. What sum did the purchaser give for it, considering 
that the investment returned him at the rate of 5 per cent, per annum interest for 
the use of his money ? Answer, .£574 6 2. 



XXVII. Revers. perpet cotit. Deferred perpet. Equiv. pres. perpet. for deferred. 



Reversionaby or Deferred Ferfetvities— continued. 

XXVII. — To find what perpetuity, deferred for a given term, may 
be purchased for a given sum at a given rate per cent. 

Multiply the giren turn by the nven rate per £, and multiply this product by the 
amoQDt, as found by Table II., of £1 for the deferred term, at the given rate per cent. ; 
the result will be the perpetuity required. 

What perpetuity, to be entered upon fourteen years hence, may be purchased for 
the sum of £1322 4 9 ; the rate of interest, to regulate the price, being fixed at 
3 per cent, per annum ? 

The pven sum £\322 4 9=£ld22.238 ; Inf. of JBl, at 3 per cent., =£.03 ; 
The amount of £], by Table II., for 14 years, at 3 per cent, per annum, =<£ 1.5 12589 ; 
Therefore (£1322.238 X .03) X £l.5l2589=£60 per annum, the required perpetuity. 

Required what perpetual annuity, in reversion after the next ten years, is equiva- 
lent to the sum of £3377 16 5 now paid down ; the purchaser agreeing to invest 
his money at the rate of 4 per cent, per annum ? — Ans., £200 perpetual annuity. 

The sum of £1066 5 was deposited in a public office for seven years, on 
condition of its being improved at 5 per cent, per annum interest* and at the end 
of that term finally invested in the purchase of an annuity for ever. What was the 
amount of the perpetuity ? Answer^ £75 per annum. 

A perpetual annuity, deferred for twenty years, cost £2852 8 5, by which the 
purchaser improved his money at the rate of 4 per cent, per annum ; what was the 
amount of the deferred annuity ? or, supposing the purchaser disposed to exchange 
it, what annuity, to be entered upon at once, and to continue for ever, ought he to 
receive as an equivalent? — Answer, £250, the perpet. ann., deferred for 20 years: 
Now, £25 being the value (XXIV.) of £l perpetuity ; it follows, that — 
£2852 8 5-r£25 ; or, which is the same thing, (XXV. 2.) £2862 8 6 X .04 

=£114 1 11, the equivalent immediate perpetuity. 

The celebrated George Robins advertised for sale a magnificent freehold estate. 
The property, according to the glowing statement of the auctioneer, was a very 
place of paradise ; abounding in hill and dale ; in flood and field ; in every thing, 
in short, which poetry could depict or imagination create. The only drawback 
was, that it would remain in the possession of another for eighteen years to come. 
An opulent merchant of the city, casually entering the room, and charmed by the 
description of its beauties, resolved to become its proprietor, and at once offered 
£4155 4 2 as the purchase money. The price was accepted; he became its pos- 
.sessor ; and realised at the rate of 5 per cent, per annum interest by the invest- 
ment. What was the amount of his reversionary perpetuity ? 

Answer, £500 per annum. 

A. being entitled, at the expiration of seven years, to the possession of a free- 
bold, valued at a present sum of £2849 13 10, desires to exchange it for a per- 
petual annuity to commence at once. Now B., being a rich and calculating man, 
has no objection to give an immediate perpetuity of equivalent value to A. for his 
reversionary interest, provided he can by the transaction be certain of improving 
his money at the rate of 4 per cent, per annum. What is the estimated income 
of A.'s reversionary freehold, and what equivalent immediate perpetuity ought B. 
to give in exchange for it ? 
Answer, £150 per ann., A.'s reversionary freehold; 

And, £113 19 9 per ann., the immediate equiv. perpetuity to be given by B. 



PREFATORY REMARKS TO LIFE ANNUITIES. 

The tnie value of money, contingent only upon its accumulation at a 
given rate of interest for a given period, having been fully illustrated in 
the preceding chapter, the interesting calculation of its value, dependant 
upon the duration of human existence, whether for one or more lives, 
remains now to be considered. There is, however, no difference in the 
application of principles in either case. The appreciation of annuities 
certain is, indeed, more simple tkan that of life annuities, because the term 
of the former is ascertainable, on all occasions, to the minutest fractional 
exactness ; whereas no earthly knowledge or subtlety can, except by proba- 
bility and approximation, determine in any one instance the term or dura- 
tion of the latter. With a view of arriving at a correct estimate of indivi- 
dual existence, observations, extending over a long series of years, and 
embracing a large mass of persons of all ages and of both sexes, have been 
made at different places in various countries by many eminent philosophers 
and mathematicians. London, Northampton, Carlisle, France, Sweden, 
and many other towns and kingdoms, have been selected as places suitable 
for conducting their investigations and establishing their conclusions. We 
shall, however, confine ourselves exclusively, in this treatise, to the table 
of mortality constructed by Dr. Price, on the mortality of the population of 
Northampton. The same theorems, rules, and calculations, which apply to 
one, apply equally to every table and system of mortality. 

The pupil will readily perceive^ as he proceeds, that the operations 
connected with this interesting subject are as simple as they are valuable ; 
and well does this branch of education deserve the attention of every 
reflecting person. The parent — ^the guardian-— and testator; the heir — 
the executor— ^nd lawyer ; the man of present property — and the man of 
property in anticipation ; whoever has any possessions to bequeath — who- 
ever has any legacy to expect, ought each and all, in every case depending 
upon human mortality, whether the claim be immediate, deferred, or in 
absolute reversion at death, to acquire the all-important knowledge of the 
value of life annuities. This is tbe only mode to enable them to appre- 
ciate correctly, and to secure infallibly, their own and their representatives' 
real interests. 



ANNUITIES AND ASSURANCES, 

IMMEDIATE, 
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TEMPORARY, 
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TABLE VI. 

Showing the number of persons living and dying at 
every age, according to the observations made at 
Northampton. 



AGE. 


UVING. 


DTIMG. 


AGE. 


UVINO. 


DYING. 


o 


11650 


3000 


49 


2936 


79 


I 


8650 


1367 


50 


2857 


' 81 


a 


7283 


502 


51 


2776 


82 


a 


6781 


335 


56 


2694 


82 


A 


6446 


197 


53 


2612 


82 


5 


6249 


184 


54 


2630 


. 82 


6 


6065 


140 


55 


2448 


82 


7 


5925 


110 


56 


2366 


82 


6 


5815 


80 


57 


2284 


82 


9 


5735 


60 


58 


2202 


82 


lO 


5675 


52 


59 


2120 


82 


II 


5623 


50 


60 


2038 


82 


la 


5573 


50 


61 


1966 


82 


13 


5523 


50 


66 


1874 


61 


14 


5473 


60 


63 


1793 


81 


15 


5423 


50 


64 


1712 


80 


16 


6373 


• 58 


65 


1632 


80 


17 


5320 


68 


66 


1662 


80 


16 


5262 


63 


67 


1472 


80 


19 


5199 


.67 


68 


1392 


80 


60 


6132 


72 


69 


1312 


80 


61 


5060 


75 


70 


1232 


80 


66 


4985 


75 


71 


1152 


80 


63 


4910 


75 


76 


1072 


80 


64 


4835 


76 


73 


992 


80 


65 


4760 


75 


74 


912 


80 


66 


4685 


76 


75 


832 


80 


67 


4610 


76 


76 


762 


77 


68 


4535 


75 


77 


676 


73 


69 


4460 


76 


78 


602 


68 


30 


4385 


75 


79 


534 


66 


31 


4310 


75 


80 


469 


63 


36 


4235 


76 


81 


406 


60 


33 


4160 


75 


86 


346 


57 


34 


4085 


75 


83 


289 


65 


35 


4010 


75 


64 


234 


48 


36 


3936 


75 


85 


186 


41 


37 


3860 


76 


86 


145 


34 


38 


3786 


75 


87 


111 


28 


39 


3710 


75 


88 


83 


21 


40 


3636 


76 


89 


62 


16 


41 


3659 


77 


90 


46 


12 


46 


3482. 


78 


91 


34 


10 


43 


8404 


78 


96 


24 


8 


44 


3326 


78 


93 


16 


7 


45 


3248 


78 


94 


9 


5 


46 


3170 


78 


95 


4 


3 


47 


3092 


78 


96 


1 


1 


48 


3014 


78 


97 









XXVIII. Single Lives. Appl. of Tab.VI. I. Probabil. ofliving. 2. Of failing. 



XXVIII. — 1. To Jindy by Table F/., the probability that a given 
life will survive a certain number of years^ or attain a given age, 

Dmde the namber livine at the increased age by the number living at the given age ; 
the result will be the requu-ed probability. 

Required the probability that a person now aged twenty will attain the 
age offifty, according to the Northampton table of mortality ? 

The number living at 60, the increased age, by Table VI., =2857 
The Dumfoer living at 20,' the given age, by Table VI., . =5T32 ' 
Therefore 2857-=-5132 (IV.) =.5567, the required ^probability. 

What is the probability of a person now aged forty-five surviving one 
year? 

The number living at 46, the increased age, by Table VI., =3 170 
The number living at^46, the present age, by Table VI., . =3248 ' 
Therefore 3170-r-3248 (IV.) =.9760, the required probability. 

A person aged sixty requires to know what probability there is of his 
attaimng the age of sixty-two? Ans., .9195, the probability. 

What probability has a life of — 

Fifty-five surviving five years ? . . Ans., .8325, the probability. 

Eight surviving three years? . . Ans., .9670, the probability. 

Seventy surviving seven years? . • Ans., .5479, the probability. 

Twenty-five surviving four years ? . Ans., .9370, the probability. 



2. To find the probability of a given life failing to attain a 

given age. 

Divide the difference of the number living at the present and increased ages by the 
Dumber living at the present age ; the result will, be the probability required. 

Required the probability that a person now aged twenty shall not live 
to attain the age of fifty, according to the Northampton table of mortality? 
5132, the number living at 20, the present age ; 
8857, the number living at 50, the increased age ; 

Therefore 5132^2857=2275, the difference between the numbers living; 
And 2275-7-5132 (IV.) =.44329, the required probability of failure. 

The probftbllity of failure U the diflTerence between the probability of atuiuing the given age and unity ; 
Thus the probability of a life of 20 attaining the age of 50 was found, by quciUon flnt, to be .5567 ; 
Therefore 1.0000- .5567««.44'i3, the required probability of failure nearly. 

What is the probability of a life of — 
Forty-five Failing to survive one year ? . Ans., .0240, the probability. 
Sixty failing to survive two years ? . • Ans., .0805, the probability. 
Fifty-five failing to survive five years? . Ans., .1675, the probability. 
Eight failing to survive three years?. . Ans., .0330, the probability. 
Seventy failing to survive seven years? . Ans., .4521, the probability. 
Twenty-five failing to survive four years? Ans., .0630, the probability. 



XXIX. Single Lives. Construction of Table VI L Expectation of life. 



XXIX. — To find the expectation of life at any given age ; or the 
number of years which lives of any given age^ taken one with 
another^ have an equal chance of attaining. 

Divide the sum of all theliTing beyond the given age by the number living at the given 
age ; the result, increased by half unity or .5, will be the expectation required. 

Required the expectation of a life aged ninety-three, according to the 
Northampton table of mortality ? 

9+4+1 = 14, the number^ by Table VI., of all the living beyond the age of 93 ; 

And 16, the number, by Table VI., living at the given age of 93 ; 

Therefore 14-M6=.87, which, increased by .5, =1.37, the expectation required. 

Required the expectation of a life aged ninety-four? 

4+1=5, the number, by Table VI., of all the living beyond the age of 94 ; 

And 9, the number, by Table VI., living at the given age of 94 ; 

Therefore 6-t-9= .55, which, increased by .5, = 1.05, the expectation required. 

Required the expectation of a life aged ninety-five ? 

1 is the number, by Table VI., of all the living beyond the age of 95 ; 
And 4, the number, by Table VI., living at the given age of 95 ; 
Therefore l-r4=.25, which, increased by .5, = .75, the expectation required. 

Required the expectation of a life aged ninety-six ? 

is the number, by Table VI., at the age of 96 ; 

Therefore 0, increased by half unity or .5,=^, the expectation required. 

What expectation of life has an infant which is just one year old ? 

278898, the number, by Table VI., of all the living beyond the age of l ; 

And 8650, the number, by Table VI., living at the given age of 1 ; 

Therefore 278898H-8650 =32.24, which, incr. by .5,=82.74, the expectation reauired. 

Required the expectation of a life aged two years? 

271615, the number, by Table VI., of all the living beyond the age of 2; 

And 7283, the number, by Table VI., living at the given age of 2 ; 

Therefore 27 1616-=-7283= 37.29, which, incr. by .5,=87.79, the expectation required. 

Required the expectation of a life aged three years ? 

264834, the number, by Table VI., of all the living beyond the age of 3 ; 

And 6781, the number, by Table VI., living at the given age of 3 ; 

Therefore 264834-5-6781 =-39.05, which, incr. by .5, =39.55, the expectation required. 



Continue these operations until the following Table VII., of the expecta- 
tions of life at every age, be entirely constructed, according to the North- 
ampton table of mortality. 



TABLE VII. 



Showing the expectations of life at every age^ deduced from 
the observations made at Northampton, 



AGE. 


EXPECTATION. 


AGE. 


EXPECTATION. 


AGE. 


EXPECTATION. 


I 


82.74 


33 


26.72 


r 

! 65 


10.88 


a 


37.79 


34 


26.20 


66 


10.42 


a 


39.56 * 


35 


25.68 


67 


9.95 


4 


40.58 


36 


25.16 


68 


9.50 


5 


40.84 


37 


24.64 


69 


9.05 


6 


41.07 


36 


24.12 


70 


8.60 


7 


41.03 


39 


23.60 


71 


8.17 


6 


40.79 


40 


23.07 


7a 


7.74 


9 


40.36 


41 


22.56 


73 


7.32 


lO 


39.78 


4a 


22.04 


74 


6.92 


11 


39.14 


43 


21.54 


75 


6.54 


la 


38.49 


44 


21.03 


76 


6.18 


13 


37.83 


45 


20.52 


77 


5.83 


14 


37.17 


46 


20.02 


78 


6.48 


15 


36.51 


47 


19.51 


79 


5.11 


16 


35.85 


46 


19.00 


80 


4.75 


17 


35.20 


49 


18.49 


81 


4.41 


18 


34.58 


50 


17.99 


8a 


4.09 


19 


33.99 


51 


17.50 


83 


3.80 


ao 


33.43 


5a 


17.02 


84 


3.58 


ai 


32.90 


53 


16.54 


85 


3.37 


aa 


32.39 


54 


16.06 


86 


3.18 


aa 


31.87 


55 


15.58 


87 


3.01 


a4 


31.36 


56 


16.10 


88 


2.86 


a5 


30.85 


57 


14.63 


89 

1 


2.66 


a6 


30.33 


58 


14.15 


1 90 


2.41 


a7 


29.82 


59 


13.68 


91 


2.08 


as 


29.30 


60 


13.21 


98 


1.75 


a9 


28.79 


61 


12.74 


93 


1.37 


30 


28.27 


6a 


12.28 


94 


1.05 


31 


27.76 


63 


11.81 


95 

1 


.75 


aa 


27.24 


64 


11.35 


96 


.50 



XXX. Single Lives. Construction of Table VI 1 1. Value of annuities. 



XXX. — To find the present vabie^ according to any table of mor- 
tality^ of an annuity of £lj during the whole term of any given 
Uf\ at any giuen rate per cent. 

Multiply the pres. val., as found by Tab. III., of £ 1 for one year,at the given rate per ct., by — 

The probability (XXVIII. 1.) of the given life surviving one year; and by — 

The present value, increased by unity, of an annuity of £1» on a life one year older than 

the given life : 
The result will be the pres. value of £1 per ann., during the whole term of the given Hfe. 



What is the present value of an annuity of £1 during the whole term of 
a life aged ninety, according to the Northampton Table of mortality, at 
the several rates of 3, 4, and 5 per cent interest per annum ? 

No values of annuities being as yet giren, we must evidently commence with the eldeat life, 96, in Table VI.. 
and calculate the values of every intermediate life until we arrive at the value of the given life, 90. 

The present value of £\ for one year, as found by Table III.,— 

At 3 per cent. =£.970874; 
At 4 per cent =£.961538; 
At 5 per cent =£.952381. 

The probability (XXVIII. l.) of a life of 96 surviving one year=^ ; 

Therefore, during a life of 96, 
The present value of an annuity, at any rate per cent.,=0. 

The probability (XXVIII. 1.) of a life of 95 surviving one year=-|-; 

The pres. val., incr. by unity, of an ann. of £] , on a life one year older than 95, = 1 +0 ; 

Therefore, during a life of 95, 
(£.970874 X ^) X l.0=£.242, present value of an annuity of £l, at 8 per cent ; 
(£.961538 X ^) X 1.0=£.240, present value of an annuity of £l, at 4 per cent ; 
(£.952381 X ^) X 1.0=£.2d8, present value of an annuity of £l, at 5 per cent 

The probability (XXVIII. 1.) of a life of 94 surviving one year=|^; 

The pres. value, incr. by unity, of an ann. of £l, on a life one year older than 94, 

At the several rates of 3, 4, and 6 per cent.,=1.242, 1.240, and 1.238, respectively; 

Therefore, during a life of 94, 
(£.970874 X ^) X 1.242=£.536, present value of an annuity of £l, at 8 per cent ; 
(£.961538 X f) X 1.240=£.530, present value of an annuity of £l, at 4 per cent ; 
(£.952381 X ^) X l.238=£.524, present value of an annuity of £l, at 5 per cent 



XXX. Single Lives. Construction of Table VIII. continued. 

The probability (XXVIII. 1.) of a life of 93 surviving one year=-pg- ; 

The pres. value, incr. by unity, of an ann. of ^1, on a life one year older than 03, 

At the several rates of 3, 4, and 5 per cent.» =1.536, 1.530, and 1.524, respectively ; 

Therefore, during a. life of 93, 
(jB.970874 X -^^) X 1.536=^.839, present value of an annuity of £\, at 3 per cent.; 
(^.961638 X ■^^) X 1.580= JB.827, present value of an annuity of £l, at 4 per cent. ; 
(JC.95S381 X tV) X 1.524=^.816, present value of an annuity of ^l, at 5 per cent. 

The probability (XXVIII, l.) of a life of 92 surviving one year=-|-|- ; 

The pres. value, incr. by unity, of an ann. of ^l, on a life one year older than 92, 

At the several rates of 8, 4, and 5 per cent.,=1.839, 1.827, and 1.816, respectively; 

Therefore, during a life of 92, 
(JE.970874 X H) X 1.839=JC1.190, present value of an annuity of £l, at 3 per cent ; 
(£.961538 X ^) X 1.827 =£1.17 1 , present value of an annuity of £] , at 4 per cent. ; 
(£.952381 X ^) X 1.816=£1.153, present value of an annuity of £l, at 5 per cent. 



2 4 



3 4 » 



The probability (XXVIII. ].) of a life of 91 surviving one year= 

The pres. value, incr. by unity, of an ann. of £l, on a life one year older than 91, 

At the several rates of 3, 4, and 5 per cent, =2.190, 2.171, and 2.153, respectively ; 

Therefore, during a life of 91, 
(£.970874 xf^)x2.190=£1.501, present value of an annuity of £l, at 3 percent; 
(£.961538 X 1^) X 3.171 =£1.474, present value of an annuity of £l, at 4 per cent; 
(£.952381 X ^) X 2.153 =£1.447, present value of an annuity of £l, at 5 per cent. 

The probability (XXVIII. 1.) of a life of 90 surviving one years^-f-; 

The pres. value, incr. by unity, of an ann. of £l, on a life one year older than 90, 

At the several rates of 3, 4, and 5 per cent, =2.501, 2.474, and 2.447, respectively; 

Therefore, during a life of 90, 
(£.970874 X H) X 2.501 =£1.794, present value of an annuity of £l, at 3 per cent; 
(£.061538 X ^) X 2.474 =£1.758, present value of an annuity of £l, at 4 per cent; 
(£.052381 X H) X 2.447 =£1.723, present value of an annuity of £l, at 5 per cent. 

Making the present value of an annuity of £l, during a life of ninety, at the 
several rates of 3, 4, and 5 per cent,=£l.794, £1.758, and £1.723, respec- 
tively. 



Continue these operations until the following Table VIII. be com- 
pletely constructed, at the several rates of 3, 4, and 5 per cent per 
annum. 



TABLE VIII. 

Showing the value of an annuity of £1 on a single life^ at every age, 
according to the Northampton table of mortality^ at the several rates 
of 3, 4, and 5 per cent, per annum. 



AOE. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT. 


AGE. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT. 


I 


16.021 


13.465 


11.563 


49 


12.693 


11.475 


10.443 


6 


18.599 


15.633 


13.420 


50 


12.436 


11.264 


10.269 


3 


19.575 


16.462 


14.135 


51 


12.183 


11.057 


10.097 


4 


20.210 


17.010 


14.613 


56 


11.930 


10.849 


9.925 


5 


20.473 


17.248 


14.827 


53 


11.674 


10.637 


9.748 


6 


20.727 


17.482 


15.041 


54 


11.414 


10.421 


9.567 


7 


20.853 


17.611 


15.166 


55 


11.150 


10.201 


9.382 


6 


20.885 


17.662 


16.226 


56 


10.882 


9.977 


9.193 


9 


20.812 


17.625 


16.210 


57 


10.611 


9.749 


8.999 


lO 


20.663 


17.523 


15.139 


56 


10.337 


0.516 


8.801 


11 


20.480 


17.393 


15.043 


59 


10.058 


9.280 


8.599 


16 


20.283 


17.261 


14.937 


60 


9.777 


9.039 


8.892 


13 


20.081 


17.103 


14.826 


61 


0.403 


8.795 


8.181 


14 


19.872 


16.950 


14.710 


66 


9.206 


8.547 


7.966 


15 


19.657 


16.791 


14.588 


63 


8.910 


8.291 


7.742 


16 


19.435 


16.625 


14.460 


64 


8.611 


8.030 


7.514 


17 


19.218 


16.462 


14.334 


65 


8.304 


7.761 


7.276 


16 


19.013 


16.309 


14.217 


66 


7.994 


7.488 


7.034 


19 


18.820 


16.167 


14.108 


67 


7.682 


7.211 


6.787 


60 


18.638 


16.033 


14.007 


66 


7.367 


6.930 


6.536 


61 


18.470 


15.912 


13.917 


69 


7.051 


6.647 


6.281 


66 


18.311 


15.797 


13.833 


70 


6.734 


6.361 


6.023 


63 


18.148 


15.680 


13.746 


71 


6.418 


6.075 


6.764 


64 


17.983 


15.560 


13.668 


76 


6.103 


6.790 


6.604 


65 


17.814 


15.438 


13.567 


73 


5.794 


5.507 


6.245 


66 


17.642 


15.312 


13.473 


74 


5.491 


5.230 


4.990 


67 


17.467 


15.184 


13.377 


75 


5.190 


4.962 


4.744 


66 


17.280 


15.058 


13.278 


76 


4.926 


4.710 


4.511 


69 


17.107 


14.918 


13.177 


77 


4.652 


4.467 


4.277 


30 


16.022 


14.781 


13.072 


76 


4.372 


4.197 


4.035 


31 


16.732 


14.639 


12.965 


79 


4.077 


3.021 


3.776 


36 


16.540 


14.495 


12.864 


60 


3.781 


3.643 


3.516 


33 


16.343 


14.347 


12.740 


61 


3.499 


3.377 


3.268 


34 


16.142 


14.195 


12.623 


66 


3.229 


3.122 


3.020 


35 


15.938 


14.039 


12.602 


63 


2.982 


2.887 


2.707 


36 


16.729 


13.880 


12.377 


64 


2.793 


2.708 


2.627 


37 


15.515 


13.716 


12.249 


65 


2.620 


2.643 


2.471 


36 


15.298 


13.648 


12.116 


66 


2.462 


2.303 


2.328 


39 


16.076 


13.375 


11.979 


67 


2.312 


2.261 


2.193 


40 


14.848 


13.197 


11.837 


66 


2.185 


2.131 


2.080 


41 


14.620 


13.018 


11.696 


69 


2.013 


1.067 


1.924 


46 


14.391 


12.838 


11.551 


90 


1.794 


1.768 


1.723 


43 


14.162 


12.667 


11.407 


91 


1.501 


1.474 


1.447 


44 


13.929 


12.472 


11.258 


96 


1.190 


1.171 


1.163 


45 


13.602 


12.283 


11.105 


93 


.830 


.827 


.816 


46 


13.460 


12.089 


10.947 


94 


.536 


.530 


.524 


47 


13.203 


11.890 


10.784 


95 


.242 


.240 


.238 


46 


12.951 


1 1 .685 


10.616 


96 


.000 


.000 


.000 



XXXI. Single Li vbs. Imoi. ann. 1 . Payable yearly. 2. Half-yearly. 3. Qtrly. 

IMMEDIATE ANNUITIES^ 
XXXI. — I. To find the present value of an aymuity^ payable 
yearly^ during the whole term of any given life^ at the several 
rates of 3, 4, and 5 per cent, per annum^ according to the 
Northampton table of mortality. 

Multiply the present value, as found by Table VIIL, of an annuity of £l,at the given 
rate per cent., by the given annuity ; the result will be the present value required. 

What is the present value of an annuity of ^50, payable yearly, during the life 
of a person aged forty-five, reckoning the interest of money at 3 per cent, per ann. ? 
Pres. val., asfoundby Tab. VIIL, of an ann. of £l, onalifeof45, at3perct.,=il3.692; 
Therefore 13.692 x £50=£684.600, or £684 12*., the present value of the annuity. 

GoTemment regulates the legacy duty chargeable upon annuities by the Nortli- 
ampton table of mortality, at 4 per cent, interest : upon what present sum, there- 
fore, ought a person aged forty to be charged, to whom an annuity of £Tb is 
bequeathed for the whole term of life? Answer, £989 15 6. 

A merchant, possessing a freehold estate, estimated at £100 per ann., in right 
of his wife, aged twenty -seven, desires to convert it into present money for the 
purposes of commerce : what sum ought he to receive for it, supposing he allows the 
purchaser interest at the rate of 5 per cent, per ann., and averaging the duration of 
human life by the Northampton table of mortality ? Answer, £1337 \As. 

A., aged fifty-five, deriving from freehold property an annuity, payable yearly, 
of £200 during life, wishes to transfer it for an equal annuity to his friend B., 
aged thirty-two : what sum ought A. to pay to equalise the values, reckoning the 
interest of money at 4 per cent, per annum ? 

The pres. value, as found by Table VIII., of an ann. of £ I, on a life of 55, =£10.201 ; 
The pres. value, as found hy Table VIII., of an ann. of £l> on a life of 32, =£14.495 ; 
The difierence between which two values is £4.294 ; 
Therefore £4.294 x £200 =£858.800, or £858 16j., the sum to be paid by A. 

2. If an annuity is payable half yearly^ add .25 to the valvs of an 

annuity of £1 on the given life. 

What is the present value of an annuity of £50, payable half-yearly, during the 
life of a person aged forty-five, reckoning interest at 3 per cent, per annum ? 
Pres. val., as found by Tab. VIII., of an ann. of £l, on a life of 45, at 3 per ct., ^£13.692 ; 
Ther€fore(£l3.692 -h .25) X £50=£697.100, or £697 2*., val. of ann. paid half-yearly. 

What pres. sum ought a person aged forty to give for an ann. of £75, payable half- 
yearly, during his life, at the rate of 4 per cent, per ann. int. ? — Ans., £1008 10 6. 

3. If an annuity is payable qumrterly^ add .375 to the value of an 

annuity of £\ on the given life. 

A merchant, possessing a freehold estate, estimated at £100 per ann., payable 
quarterly, in right of his wife, aged twenty -seven, desires to convert it into present 
money for the purposes of commerce : what sum ought he to receive for it, allow- 
ing the purchaser interest at the rate of 5 per cent, per annum ? 
Pres. val., as found by Tab. VIII., of an ann. of £l) on a life of 27, at 5 per ct., =£13.377 ; 
Therefore (£l3.377-r-.375) X £lOO=£l 375.200, or £1375 4*., the sum to be received. 

A., aged fifty-five, deriving an ann., payable quarterly, of £200 during life, from 
freehold property, wishes to exchange it for an equal ann., also payable quarterly, 
during the life of his friend B., aged thirty-two : what sum ought A. to pay, to 
equalise the values, reckoning interest at 4 per cent, per ann.? — Answer, £858 16. 



XXXI. Single Lives. Immediate annuities. Value of leases. 



XXXI. — 1, 2, 3. Immediate ANrnjiTiE^—contimLed. 

What is the present value of the lease of an estate of the clear rent of 
£600 per annum, during the life of a person aged thirty-six, reckoning the 
interest of money at 4 per cent, per annum? Answer, £8328. 

What is the present value of the lease of an estate of £100 per annum, 
payable half-yearly, held on a life aged fifty-three, allowing the purchaser 
interest at the rate of 5 per cent per annum for his money ? 

Answer, £999 I6s. 

What is the lease of an estate, during the life of a person aged sixty- 
four, worth, the clear annual rent of which, payable quarterly, is £140, 
reckoning interest at 4 per cent, per annum? Answer, £1176 14^. 

What sum would be required for the purchase of the lease of an estate, 
held on a life aged thirty, producing a clear annual rental of £250, if 5 
per cent, per annum, compound interest, were allowed for the use of 
money? Answer, £3268. 

A landlord agreed to grant a lease to a farmer, aged forty-two, during 
life, of an estate estimated at £350 per annum, out of which the tenant 
would be required to pay various charges, to the amount of £65 annually. 
What sum ought to be given for the lease, allowing the farmer 4 per cent, 
per annum, compound interest, for his money? Answer, £3658 16 7. 

A farmer, aged forty-nine, holds, for the term of his life, an estate by 
lease, of the full value of £290 per annum, for which he pays an annual 
rent of £1 10, and also other charges for tithes, taxes, and similar expenses, 
to the amount of £40 annually. What sum ought he to receive for the 
disposal of his lease, supposing 5 per cent, per annum the rate of interest 
allowed? Answer, £1462 5. 

What is the present value of the lease of an estate, held on the life of 
a child aged ten years, estimated at £167 10^. per-annum ; which is, how- 
ever, charged with the payment of an annuity of £67 10*., assuming 
an allowance of 3 per cent, per annum to the purchaser for the interest 
of his money ? Answer, £2066 6s, 

What is the present value of an annuity of £500, payable at the begin- 
ning (XX.) 01 each year, during the life of a person aged forty-seven, 
reckoning interest at 5 per cent, per annum ? Answer, £5892. 

A gentleman, aged fifty-six, holding the lease of an estate during life of 
the clear annual rental of £60, one year's rent of which is (XX.) just due, 
being suddenly called abroad, is desirous to dispose of the same immedi- 
ately, and is willing to allow the purchaser interest at the rate of 4 per 
cent, per annum. What sum ought he to receive as the present value of 
his title? Answer, £658 12 5. 



XXXII. Single Lives. Value of immediate annuities — continued. 

Immediate ANmjiriES — continued. 

XXXII. — 1. To find^ by means of Table VIII, ^ what annuity a 
given sum wiU purchase during the whole term of a given life^ 
according to the Northampton table of mortality^ at the several 
rates of 3, 4, and 5 per cent, per annum. 

Divide the given sum by the present value, as found by Table VIII., of an annuity of 
£1 on the given life, at the given rate per cent. ; the result will be the annuity required. 

The trustees of a widow lady^ aged forty-five, purchased from a public company 
nn annuity, payable yearly, duribg the remainder of her life, for the sum of £684 12«. 
What was the amount of the ann., allowing int. at the rate of 3 per cent, per ann. ? 
Pres. val., as found by Tab. VIIL, of an ann. of £l, on a life of 45, at 3 per ct., =£13.692 ; 
Therefore £684 12*., or £684.6,-r 13.692 =£50, the annuity required. 

Legacy duty was paid at Somerset House on the sum of £989 15 6, the value 
of an annuity, payable yearly, during life, which had been bequeathed to a person 
aged forty. Now the government charge for annuities by legacy is always regu- 
lated by the Northampton table of mortality, at 4 per cent, interest : what there- 
fore was the amount of the annuity bequeathed ? Answer, £75 per annum. 

A merchant, desirous in his prosperity of securing a permanent provision to his 
wife, DOW in the twenty-seventh year of her age, purchases an annuity, to be pay- 
able to her half-yearly, during the remainder of life, for the sum of £1362 14*. 
What amount of annuity, payable half-yearly, ought the lady to receive, supposing 
the merchant invested his money at the rate of 5 per cent, per annum interest ? 

Increase the aanuily oo Um gi^eD age by .S5, because payable (XXXI. 2.) half-yearly. 

Answer, £100 per annum, payable half-yearly. 

A gentleman, deriving a large income of eighty thousand pounds sterling per an- 
num, terminable with his life, having three daughters, aged severally twenty-two, 
twenty-five, and twenty-seven, considered himself bound as a parent to sink a pre- 
sent sum of £20000 upon each of them, in the purchase of annuities, to continue 
during the whole term of their respective lives. What annuity, payable quarterly, 
did he thus secure to each of them, assuming the rate of int. at 4 per cent, per ann. ? 

Increase the annttity, as found by Table VIII., of j^l, apoa each age, at the given rale, by .875, because pay.< 
able (XXXI. 3.) quarterly. 

Answer, to the age of 22, an annuity of £1236 14 1 ; to the age of 25, an 
annuity of £1264 15 8 ; and to the age of 27, an ann. of £1285 8 7 ; 
each payable quarterly. 

The aged sister of the celebrated Sir Sidney Smith, the hero of Acre, having 
been reduced by a long series of misfortunes to poverty and destitution, a few gene- 
rons fiiends undertook to raise a subscription for her relief. Amongst others, the 
accomplished Jane Porter pleaded urgently and successfully in her favor. Her 
most gracious Majesty Queen Victoria, her Royal Highness the Duchess of Kent, 
and inany of the nobility and gentry, contributed liberally to this benevolent fund, 
v^hich ultimately amounted to £370 9^. This sum was immediately invested in 
the purchase of an annuity, payable quarterly, to this unfortunate lady, who was in 
the sixty-sixth year of her age, during the remainder of her life. What amount of 
annuity was thus obtained, reckoning at the rate of 5 per cent, per annum for the 
interest of money ? Answer, £50 per annum, payable quarterly. 

A., who is fifty-four years of age, being in possession of a freehold estate, worth, 
in present money, the sum of £2000, is willing to exchange the same for an equiva- 
lent annuity, payable yearly, during the remainder of his life, with B. What ann. 
ought to be granted to A., and to what immediate perpetuity does B. become entitled, 
supposing the interest of money in both cases to be at the rate of 4 per cent, per ann.? 

Answer, £191 18 5, annuity, payable yearly to A. during life; 
and £80, immediate annuity, payable (XXV. 2.) for ever to B. 



XXXIL SiNOLB Lives. Immediate ahn. 1. To find the value. 2. The age. 



XXXII. — 1. Immediate Annuities— c(?nfenzi^<i. 

A lady, aged thirty-five, sank ^2000 in the purchase of an irredeemahle annuity, 
payable half-yearly, during the whole period of her existence. To what annuity 
was she entitled, allowing that money constantly accumulated at the rate of 3 per 
cent, per annum? Answer, ^123 lis. per ann., payable half-yearly. 

What annuity, payable yearly, is equivalent to ^100 per annum in the govern- 
ment long annuities, which have thirty years to run, and now in the enjoyment of 
a person in the forty-first year of his age, reckoning interest at the rate of 5 per 
cent, per annum ? 

Pres. val., by Tab. V., of ^1 per ann. long ann., for 30 yrs., at 6 per ct., =^15.372451 
And 15.372451 X 100 (IL 3.) =£1537 .2451, pres. val. of i£lOO per ann. long annuities 
The pres. val., by Tab. VIII., of an ann. of £l, on a life of 41, at 5 per cent., =^£1 1 .695 
Therefore £l537.2451-7-ll.695=£131 8 11, the equivalent annuity. 

A nobleman, in consideration of the faithful services of his late steward, who 
died prematurely, ordered £1000 to be laid out in the purchase of an annuity, to 
be paid quarterly, for his orphan daughter, now in the seventeenth year of her age. 
Required the annuity granted by his lordship's kindness, allowing 5 per cent, per 
annum for the interest of money ? — Ans., £67 19 9 per ann., payable quarterly. 

A., aged sixty-three, relinquished to B. his claim to £5000 consols, when this 
stock was at the price of 90, for an equivalent annuity, payable half-yearly, during 
the remainder of his life. What annuity should B. grant to A. in exchange, 
reckoning the interest of money at the rate of 3 per cent, per annum ? 
(£5000 X 90)-f-100=£4500, the present value of £5000 consols, at 90 ; 
And, by Table YIII., an annuity of £l, payable half-yearly, on a life of 63,=:£9.16 ; 
Therefore £4500-r9.16=£491 5 4, the equivalent annuity, payable half-yearly. 



2. To find the age at which an annuity commences. 

Divide the given sum by the given annuity ; the result will be the present value, as 
found by Table VIII., of an annuity of £1 at the given rate, at the age required. 

An annuity of £50, payable yearly, was granted to a maiden lady, during her 
life, for the sum of £684 I2s, Required the age at which the annuity commenced, 
assuming 3 per cent, per annum the rate of interest ? 
£684 Vis,, or £684.6,-r-50=£ 13.692, the present value of an annuity of £l> at 3 per 

cent., at the age required ; 
And in Table YIII., under 3 per cent., £ 13.692 corresponds to 45, the required age. 

A landed proprietor, for the sum of £3983 8«., encumbered his estate with the 
payment of £300 a year, during the existence of a certain life. At what age was 
the annuity granted, supposing that the mortgagee was allowed interest at the rate 
of 5 per cent, per annum for the use of his money ? — Answer, at the age of 28. 

Required the age of a party to whom an annuity, to continue during his life, of 
£39 17 6 was granted for the sum of £477 13 3; the purchaser having been 
allowed, in this transaction, interest at the rate of 5 per cent, per annum ? . 

Answer, 39 years. 



XXXIII. Single Lives. Value of deferred annuities in single payments. 

DEFEKRED ANNUITIES. 

XXXIII. — To find the present value of an annuity to continite 
during the remainder of a given life after a given term. 

Muldplythe pres.yal^ as found by Tab. III., of £1, at the given rate,for the deferr.term,by — 
The present value of an annuity of £ I on the given life at the increased age ; and this by — 
The probability of the given life attaining the given age : 
The result will be the present value required. 

A lady, aged forty-five, will be entitled to an annuity, payable yearly, during the 
remainder of her life, after the age of fifty-five. What is her reversion worth in 
present money, supposing it to be j£50 per annum, and the rate of interest to be 
d per cent. ? 

10 years, the deferred term,+45 years, the given agey:=55 years, the increased age ; 
The present value, by Table III., of J2l, for 10 years, at 3 per cent.,=£»744094 ; 
The pres. value, by Table VIII., of an ann. of xl, on the increased age, 65,=£11.15; 
The probability of a Hfe of 46 attaining (XXVIII. 1.) the age of65=: | j^« . 
Therefore (£.744094 X £ll.l5 X fHI) X 60= J312.656, or £312 13 2, the pres val. 

A young man, in the twenty-seventh year of his age, being of a contemplative 
and provident disposition^ paid down such a sum of money as would secure him 
an annuity, payable half-yearly, of £75, at the age of forty, should he live so 
long, and then to continue during his life. What present money did he give, 
calculatfog interest at the rate of 4 per cent per annum ? — Answer, £477 11 10. 

What premium ought to be paid down for an annuity of £100, to commence 
after the next twenty-one years, and then to continue during the life of a lady, 
now aged twenty-seven years, allowing the purchaser interest at the rate of 5 per 
cent, per annum ? Answer, £249 2 8. 

A lady, aged twenty- two, will be entitled, after the next eleven years, to an 
annuity of £1236 14 1 during the remainder of her life: what is the present 
value of her reversion, reckoning the interest of money at 4 per cent, per annum ? 

Answer, £9618 1 7. 

A gentleman, possessing a larg^e income^ terminable at his death, desires to pay 
down such a present sum as will secure to his only daughter, now in her twenty- 
fiflh year, an annuity during life of £1264 15 8, upon her attaining the age of 
thirty-five. Required the present value of this deferred annuity, assuming that 
money accumulated at the rate of 5 per cent, per annum ? — Answer, £8177 17 3. 

A young nobleman, now aged twenty-seven, will be entitled to an annuity of 
£1285 8 7, during life, provided he shall attain the age of forty. Having, how- 
erer, been profligate and extravagant, his importunate creditors compel him to 
dispose of his claim, in order to enable him to meet his pecuniary engagements. 
The present value of his title cancelled his obligations exactly. How much was he 
indebted, allowing interest at the rate of 4 per cent, per ann.? — Ans., £8033 5 9. 

What premium ought to be given now to secure an annuity of £67 19 9, pay- 
able (XXXI. 2.) half-yearly, during the life of a young lady, now aged seventeen, 
after the next thirteen years, reckoning interest at 4 per cent, per annum ? 

Answer, £505 17 5. 

A certain sum was the purchase-money of an annuity of £191 18 5, payable 
(XXXI. 3.) quarterly, to be enjoyed for life by a person, aged fifty-four, if he 
attained the age of sixty. Required the price of the annuity, interest being allowed 
at the rate of 5 per cent per annum ? Answer, £1011 7 11. 



XXXIII. Single Lives. Deferred annuities. Leases. Perpetuities. 

XXXIII. — Deferred AsmmiES— continued. 

What sum ought to be given for the remainder of the lease of an estate 
for twenty-one years, after the death of a person aged forty; allowing 
interest to the purchaser of 4 per cent per annum, and the clear annual 
rent being £70? Answer, £203 12 7. 

A freehold estate (XXV. 1.), producing £60 per annum, is mortgaged 
during the life of its present occupant, aged sixty-four; what is the present 
value of the reversion, supposing the interest of money at the rate of 3 per 
cent, per annum ? Answer, £1483 6 9. 

A perpetual annuity of £200 is to be entered upon, after the next ten 
years, by a lady, aged twenty-five, should she live so long. What is the 
present value of her title, allowing interest at the rate of 4 per cent, per 
annum for the improvement of money? Answer, £2845 12^. 

A., or his heirs, is entitled to an estate in fee simple of £75 per annum, 
after the next seven years, or sooner should the present tenant, aged 
seventy-two, not survive the term. What is the present value of A.'s inhe- 
ritance, reckoning at the rate of 5 per cent, per annum for the interest of 
money? Answer, £1187 9 2. 

What sum ought to be given for the reversion of a freehold estate, after 
the extinction of a life aged thirty-nine, the estate being estimated at the 
clear annual rent of £250, and assuming the interest of money at 4 per 
cent, per annum ? . Answer, £2906 5^. 

What sum ought to be given for the perpetual tithes of a rectory, pro- 
ducing a clear rent of £300 per annum, after the death of the present 
incumbent, aged fifty-nine, so as to allow the purchaser at the rate of 5 per 
cent, interest for his money? Answer, £3420 6s. 

A person, aged sixty-eight, having purchased the lease of an estate for 
fifty years, the clear annual rent of which is £460, desires to receive so 
mucn present money as it may be worth after his decease. What sum 
ought to be paid to him, in order that the purchaser may be allowed 
interest at the rate of 3 per cent, per annum for the use of his money? 

Answer, £8446 17 5. 

What sum ought to be given for the remainder of a lease of forty years, 
after the death of the present tenant, aged seventy-six, the estate being 
estimated at £65 per annum, allowing interest at the rate of 4 per cent, 
per annum ? Answer, £980 7 8. 

A., being entitled on the death of his father, aged sixty-four, to the 
possession of a freehold, producing £600 per annum, desires to exchange 
it for a perpetual income, to commence at once. B. is willing to grant 
an immediate perpetuity of equivalent value to A. for his reversionary 
title, on being allowed interest at the rate of 4 per cent, per annum for 
the use of his money. What is the value of A.'s reversionary freehold, 
and what equivalent immediate perpetuity ought B. to give in exchange 
for it? Answer, £10182 0, pres.val. of A.'s reversionary freehold; 

And £407 5 7, the equiv. perpet. to be given by B. 



XXXIV. Single Lives. Deferred annuities. Annual premiums. 

Deferred Annuities— co^^ft'^^^/^(i. 

XXXIV. — To find the present value, in annual payments, of an 
annuity y to continue during the remainder of a given life, after 
a given term, 

Moltiplj the present value of £1 at the given rate for the deferred term by — 

The probab. of the given life attaining the increased age ; deduct the product from unity; 




present 
annual payment required. 

A lady, aged forty-five^ desirous of providing an annuity of £50, to com- 
mence when she shall attain the age of fifty-five, wishes to purchase the 
same by an equal annual premium at the beginning of each year till then; 
but such annual premium to cease with her life, should that fail in the 
interim. What annual premium should she pay, reckoning the interest of 
money at 3 per cent, per annum ? 

10 years, the deferred term,+45 years, the present age, =55 years, the increased age; 
The present value, by Table III., of £l for 10 years, at 3 per cent.,= £.744094; 
The probability of a life of 46 attaining (XXVIII. 1.) the age of 65= fftf 5 
Pres. val., by Tab. VIII., of an ann. of £l on given life, 46, at 3 per ct, =£13.692; 
Pres. value, by Tab. VIII., of an ann. of £l on the increased age, 65, =£1 1.150. 

OPERATION. 

£.744094 X fl^ =£.56082, which, deducted from unity, or lUXKKK), = £.4 39 180 ; 
Then £.66082 x£l 1.1 60 (XXXIII.), the present value of a de- 
ferred annuity of £l on the given life, ...«...= £6.253148; 

And £l3.692- £6.263148 =£7.438852 ;+.43918 = £7.878032; 

And£6.253148 X £60, gives the pres. val. of deferred annuity of£60 =£3 12.6574; 
Therefore £312.6674-r£7.878032=£39.6872,or£39 13 9, the ann. prem. required. 

A young man, vsrho has just completed the twenty-seventh year of his age, 
wishes to pay immediately, and at the beginning of each successive year, 
such a premium as will secure him a deferred annuity of £75 at the age of 
forty ; but such annual premium to cease, should he not survive the term ; 
that is, he desires to make thirteen annual payments to entitle him, on the 
day of his attaining the forty-first year of his age, to an annuity of £75, 
which shall continue afterwards every year during the remainder of his life. 
What sum per annum ought he to pay, supposing the rate of interest at 
4 per cent, per annum ? 

13 years, the deferred tenn,+27 years, the present age, =40 years, the increased age ; 
The present value, by Table III., of £l for 13 years, at 4 per cent.,= £.600574 ; 
The probability of a life of 27 attaining (XXVIII. 1.) the age of 40= HH ; 
Pres. val., by Tab. VIII., of an ann. of £l on given life, 27, at 4 per ct., =£15.184 ; 
Pres. value, by Tab. VIII., of an ann. of £l on the increased life, 40, =£13.197. 

OPERATION. 

£.600574 X im =£.473555, which, deduct, from unity, or 1 .000000, = £.526 445 ; 
Then £.473555 X £l3.197 (XXXIII.), the present value of a de- 
ferred annuity of £l on the given life, . = £6.24950; 

And £l5.184-£6.2495=£8.9345 ,-+.526445 = £9.460945; 

And £6.2495 X 75, gives the pres. val. of a deferred annuity of £75 =£468.7 125; 
Therefore £468.7125-f-£0.460945=£49.5418, or £49 10 10,the ann. prem. required. 



XXXIV. Single Lives. 



Deferred annuities. 



Annual premiums. 



XXXIV. — Deferred Ajnnuities — continued. 

A person, twenty-one years of age, wishes to secure a deferred annuity 
on his life of £50, to commence at the age of fifty-five ; also one of £25 
when he shall be sixty ; and another of £25 when he shall have arrived at 
the age of sixty-five : the annuities to be paid for by equal annual pre- 
miums at the beginning of each year during the term they are respectively 
deferred, but the payments to cease if the life should fail within such 
term. What annual premium ought he to pay for each annuity, assuming 
the rate of interest to be 4 per cent, per annum ? 

The present age of 21 
:55yr8., the incr. age for receiving £50 per ann. for 5 yrs. 
=60 yrs., the incr. age for receiving £76 per ann. for 6 yrs. 
:65 yrs., the incr. age for receiving £ 100 per ann. for life. 

The pr«8. ra]., bj Tab. VIll., of an 
ann. of jCl • at 4 per ct., on a life of— 

21, =£15.912; 
55, =£10.201; 
60, =£ 9.039; 
65, =£ 7.761. 



+34 yrs., the deferred term, : 
"f 39 yrs., the deferred term,: 
+44 yrs., the deferred term, : 

The present value, by Table III., 
at 4 per cent., for — 

34 years, =£.263552 ; 
39 years, =£.216621; 
44 years, =£.178046. 



The probabiUty of a life of SI 
BunriTing— 



84 years 
39 years 
44 years 



8 4 4 8 . 

A 6ir» 

— 8 03 8 . 

6 6 » 
16 3 8 

6 « 0' 



OPERATION. 

1 . The premium for £50 per annum for life, on attaining 55. 

£.263552 X f^f §=£.127505, which, deducted from unity, or 1.0000,= £.872495 ; 
£.127505 X £l0.20l (XXXIll.), pres. value of a def. ann. of £l at 55,= £1.300678 ; 
Then £l. 30067 8 x £60 =£65. 03390, present value of a deferred annuity of £50 ; 
And£l6.9l2-£l.300678=£14.611322;+£.872495 .... =£15.483817; 
Therefore £65.03390-r-£lo.483817 =£4.2001, the annual premium for £50 per ann. 

2. The premium for £25 for life, on attaining 60. 

£.216621 y.^^%^£Jd%12ASy which, deducted from unity, or 1.0000,= £.912752; 
£.087248 X £9.039 ^XXXIII.), pres. value of a def. ann. of £l at 60, = £.788633 ; 
Then £.788633 X £25 =£19.7 1583, present value of a deferred annuity of £25 ; 

And£l5.912-£.788633=£15.123367;+£.912752 =£16.036119; 

Therefore £l 9.7 1583-t-£i 6.036 119 =£1.2295, the annual premium for £25 per ann. 

3. The premium for £25 for life, on attaining 65. 

£.178046 X ^m =£.057425, which, deducted from unity, or 1.0000, = £.942575 ; 
£.067425 X £7.761 (X XXIII.), pres. value of a def. ann. of £l at 65, = £.445676 ; 
Then £.445676 X £25=£11.14191, present value of a deferred annuity of £26 ; 

And£l5.912-£.445676=£l5.466324;+£.942575 =£16.408899; 

Therefore £ii.14191-t-£i6.408899=£.6790, the annual premium for £25 per ann. 

Collecting these values, we find that, for a life of 21, the annual premium 

for a deferred annuity, to continue through life. 

Of £50, on attaining the age of 56, =£4.2001, or £4 4 

Of £25, on attaining the age of 60, =£1.2295, or £1 4 7 

Of £25, on attaining the age of 65, =£0.6790, or £0 13 7 

Giving (£4 4 0+£l 4 7+£o 13 7) £6 2 2 for the amount of annnal premium 
payahle during thirty-four years; (£l 4 7+£o 13 7) £1 18 2 for the amount 
payahle during the next five years ; and £0 13 7 for the amount payahle during 
the last five years, for the ahove annuities. 



XXXIV. Single Lives. Deferred annuities. Annual premiums. 



XXXIV. — Deferred Annuities — continued. 

A gentleman, desirous of providing for his maiden sister when she shall 
be advanced in years, proposes to purchase an annuity of £75 on her life, 
to be payable to her after the age of fifty, and to be increased £25 after 
the expiration of every five years from its commencement, until she shall 
have reached the age of sixty-five, and then to remain constant during the 
remainder of her life ; the lady is now of the age of twenty -seven years. 
What premium, payable at the beginning of every year during the term 
the first annuity is deferred, but not after, should be charged for the same, 
taking the interest of .money at 4 per cent, per annum ? 

The present age of 27 
+23 years, the deferred term, =50 years, for receiving £75 per annum for life 
+28 years, the deferred term, =55 years, for receiving £25 per annum for life 
+33 years, the deferred term, =60 years, for receiving £25 per annum for life 
+38 years, the deferred term, =65 years, for receiving £25 per annum for life 
Equivalent to £75 per ann. for 5 years, £100 per ann. for the next 5 years, £125 
per ann. for the next 5 years, and £150 per ann. for the remainder of life. 

The preMnt Talue, by Table HI., The probability of a life of 27 The pree. ral., by Tab. VIIT., of an 

at 4 per cent., for — Burviving — ann. of £1 , at 4 per ct., on a life of— 

23 years. =£.405726 ; 23 years, =fff ^ ; ^^' Z*!! i 'oa^ ' 

28 years, =£.383477 ; 28 year8,=f-*4f ; JJ;=|loioi I 

33 years, =£.274094 ; 33 years, =|-§-ff ; go! =£ 9.039 \ 

38 years, =£.225285. 38 year8.=i||f. 66.=£ 7.761. 

OPERATION. 

1. The pres. vaL of £75 per ann. for life, on attaining the age of 50. 

£.406746 X mj=£.25I445, which, deducted from unity, or 1.000000,= £.748555; 
£.251445 X £ll.264 (XXXIII.) gives pres. value of def.ann. of £l ai 50, =£2.832270; 
And £«.83227 x£75=£212.4203, present value of a deferred annuity of £75. 
Also £l5.l84-£2.83227 =£12.35173 ;+£.74856=£l3.10029, the divisor for the 
annual premium. 

2. The pres. vaL of £25 per ann. for life, on attaining the age of 55. 

£.333477 X I J4J X £l0.201 gives the pres. val. of def. ann. of £l at 65, =£1 .80642 1 J 
And £1.806421 x £25=£45.1605, present value of a deferred annuity of £25. 

8. The pres. val. of £*25 per ann. for life, on attaining the age of 60. 

£.274094 X f § }S X £9.089 gives the pres. val. of def. ann. of £l at 60, =£1.095275; 
And £1.095275 X £25=£27.38i9, present value of a deferred annuity of £25. 

4. The pres. val. of £25 per ann. for life, on attaining the age of 65. 

£.225286 X m§ X £7.761 gives the pres. val. of def. ann. of £l at 65, = £0.618970; 
And £0.618970 X £25 =£15.4743, present value of a deferred annuity of £25. 

The sum of the ahove values, namely. £21 2.4203+£45.ie05-f£27.38l9-f£ 15.4743 
=£300.4370, is the value of the above annuities in a single premium ; 

Therefore £300.4370-t-£13.10029= £22.9336, or £22 18 8, is the annual pre- 
mium required. 



XXXIV. Single Lives. Deferred annuities. Annual premiums. Examples. 



XXXIV. — Deferred ANKCiTiES—continiied. 

What premium ought to be paid annually, the first payment in advance, for an 
annuity of £100, to commence at the expiration of the next twenty-one years, and 
then to continue during the life of a lady, now aged twenty-seven years, allowing 
the purchaser interest at the rate of 5 per cent, per annum, and the annual pre- 
miums to cease in the event of failure in the term? — Answer, £21 7 8 per ann. 

The guardian of a young lady, aged twenty-two, wishing to secure her an 
annuity of JC1236 14 1, payable yearly,' after the next eleven years, and then to 
continue during her life ; but not having funds sufficient to purchase the reversion 
in a single payment, agrees to pay immediately, and afterwards at the beginning 
of each successive year, unless she fail in the term, such a premium as shall be 
of equivalent value. What annual premium ought he to pay, reckoning the interest 
of money at 4 per cent, per annum? Answer, £1134 10 3 per annum. 

A gentleman, possessing a large income terminable at his death, desires to pay 
at once, and to continue to pay annually, except in the event of failure in the term, 
such a premium as will secure to his only daughter, now twenty-five years of age, 
an annuity of £1264 15 8 during life, after she shall have attained the age of 
thirty-five. Required the annual premium for this deferred annuity, assuming 
that money accumulated at the rate of 5 per cent, per annum ? 

Answer, £1078 6 1 per annum. 

What annual premium ought to be paid at the beginning of each year, for an 
annuity of £1285 8 7, to continue during the life of a person, aged twenty-seven 
years, provided he completes the fortieth year of his age ; the premiums to cease 
should he die in the interval ; reckoning the interest of money at 4 per cent, per 
annum ? Answer, £849 2s. per annum. 

A person, now aged thirty-five, wishes, by a constant annual premium, to bo 
paid at the beginning of each year, until he completes the fiftieth year of his age, 
but to cease should he fail in the term, to purchase an annuity of £20 for seven 
years, of £35 for eight years, and of £50 for the whole of life afterwards. What 
annual premium ought he to pay, supposing 3 per cent, per annum the rate of 
interest? Answer, £16 17 2 per annum. 

A parent wishes to provide for his three infant daughters, aged three, five, and 
seven years respectively, annuities of £20 each, to be entered upon by each child on 
her attaining the fifty-first year of her age ; the same to be paid for by annual 
premiums at the beginning of each year, which premiums are to cease on either or 
all the lives that may happen to fail in the term. What annual premium ought to 
be paid for each child, reckoning the interest of money at 3 per cent, per annum ? 

Answer, £15 1 for the firsts £1 7 10 for the second, and 

£1 10 10 for the third. 

A gentleman, being desirous to reward the faithful services' of his housekeeper, 
who is forty years of age, and at the same time to engaga her permanently in his 
family, purchases for her a deferred annuity of £40, on which she is to enter 
when she completes her fifty-fifth year ; required ];he annual premium payable at 
the beginning of each year, such payments to cease if she fail in the interim, 
assuming the interest of money at 5 per cent, per annum } 

Answer, £12 16 8 per annum. 



XXXIV. Single Lives. Deferred annuities. Annual premiums. 

XXXIV. — Deferred Annuities — continued. 

Supposing the legislature contemplated an act for establishing a permanent 
proTisiou for the poor, and thereby abolishing, in course of time, and for ever, 
the present unpopular and demoralising system of poor rates : 

Supposing the proposed plan were — 

To enforce the 'payment, from every parent, of every rank and station, 
rich or poor, for every child born, and annually afterwards, of such a 
sum as would secure an annuity during the whole of life after a given 
age:— 

lu the event of the parent being unable to provide the means, then the 
parish to which he belongs to be compelled to supply the requisite 
funds, until the child shall attain the age of twenty-one : — 

The child, on attaining the age of twenty-one, to be required not only to 
reimburse by instalments, or otherwise, the sums advanced by the 
parish for his future and exclusive benefit, but also the annual pay- 
ments, until the period prescribed for entering upon his annuity : — 

Supposing also, to give efficiency to this system, the legislature enacted, 
that the sale, purchase, transfer, or assignment, directly or indirectly, in any 
way, by or to any person whatever, should be considered, prosecuted, and 
punished as a misdemeanor — 

How much per annum ought to be paid for every child, so soon as 
born, and continued to be paid, until he reached the fiftieth year of 
his age, but to cease should he die in the interval, for an annuity of 
£20, to be then entered upon and enjoyed during the remainder of 
his life ; the calculation being made according to the Northampton 
table of mortality, and reckoning the interest of money at 4 per cent, 
per annum? Answer, £0 14 3. 

The ralue of an annuity of £1, at 4 per cent. (XXX.)« on the life of a child just born— necessary in 
the solution of this queiUoo— by Table VIll..'»£l0.3a7. 

Only a few shillings per annum, treasured up in the days of manhood and 
vigour, to secure the valuable reversion of a home and a crust in the evening 
of old age and helplessness I 

Would that such a self-supporting system of beneficence were carried into 
active operation ! then, indeed, would the condition of the poor be ameliorated, 
and want and destitution banished from the land for over ! 



XXXV. Single Lives. Value of temporary annuities. 

TEMPORARY ANNUITIES. 

XXXV. — To find the present value of an annuity^ to continue a 
given number of years^ at a given rate per cent.^ upon a given 
life surviving the term. 

Deduct the present value of a deferred (XXXIII.) annuity of £1 from the present 
value of an annuity of £1 on the given life ; the result, multiplied by the given annuity, 
will be the present value required. 

A lady, aged forty-five, is entitled to an annuity of ^50, payable yearly, for 
the next ten years, should she live so long. What is tfie present value of the 
annuity, reckoning the rate of interest at 3 per cent, per annum ? 

10 years, the given terra,+45 years, the given age, =55 years, the increased age; 
The present value, by Table III., of £l for 10 years, at 3 per cent., . = £.744094 ; 
The pres. val., by Tab. VIII., of an ann. of £l on the increased age, 56, =£11.15 ; 
The probability of a Ufe of 45 attaining (XXVIII. 1.) the age of 55 . =-|-|Tf ' 
Therefore (£.744094 X £ll.l6 X HH) (XXXIII.) =£6.2531, pres. val. of£l per ann. 
deferred to 55 ; 

And the pres. val., by Tab. VIII., of an ann. of £l on the given life, 45, =£13.692 ; 
Hence(£l3.692-£6.253l)x£50=£371.943, or£371 18 10, the pres. val. required. 

A young man, twenty-seven years of age, purchased an annuity of £75, payable 
(XXXI. 2.) half-yearly, to be continued until he reached the age of forty, other- 
wise to cease. What present money did he give, calculating interest at the rate of 
4 per cent, per annum ? Answer, £679 19 2. 

What sum ought to be paid down for the lease of an estate, estimated at a clear 
annual rental of £100, to continue for the next twenty-one years, provided a lady, 
aged twenty-seven years, survive so long, allowing the purchaser interest at the 
rate of 5 per cent, per annum? Answer, £1088 115. 

A lady, aged twenty-two, was bequeathed leasehold and other property, producing 
annually £1236 14 1, terminable at the expiration of eleven years, which was to 
extend over this period, on condition only of her surviving so long. What is the 
present value of her income, reckoning the interest of money at 4 per cent, per 
annum? Answer, £9918 2 8. 

A gentleman desires to pay down such a present sum as will secure to his only 
daughter, now in her twenty-fifth year, an annuity of £1264 15 8, to cease on 
her attaining the age of thirty-five, or sooner should she fail to live so long. 
Required the present value of this provision, assuming that money accumulated at 
the rate of 5 per cent, per annum ? Answer, £8981 9s. 

The father of a young nobleman, aged twenty-seven, purchased an annuity of 
£1285 8 7, to be continued until his son arrived at the age of forty, otherwise to 
cease. What did he pay for the same, allowing interest at the rate of 4 per cent, 
per annum? Answer, £11484 13 4. 

What premium ought to be given now to secure an annuity of £67 19 9, pay- 
able (XXXI. 2.) half-yearly, for the next thirteen years, provided a young lady, 
aged seventeen, survived so long, reckoning interest at 4 per cent, per annum ? 

Answer, £630 6 7. 

A certain sum was the purchase-money of a leasehold estate, valued at a clear 
annual rental of £191 18 5, payable (X'XXI. 3.) quarterly, to be enjoyed for the 
next six years, depending on a life of fifty-four surviving so long. Required the 
value of the estate, interest being allowed at the rate of 5 per cent, per annum ? 

Answer, £896 13 8. 



XXXV. Single Li v£s. Value of temporary annuities. Leases. 

XXXV. — Temporary Annuities — continued. 

Ten years having lapsed in a lease granted during a life aged thirty) the clear 
annual rent of which is estimated at jBlOO, what fine ought to he paid for leave to 
put in a fresh life at the original age, in lieu of the present one, allowing the tenant 
interest at the rate of 5 per cent, per annum? Answer, jBl2d 10s. 

Required to find what sum paid down will purchase the lease of an estate for 
fourteen years, depending on a 'life of sixty-five, the clear rent of which is ^0 per 
annum, allowing interest at the rate of 3 per cent ? Answer, ^222 L8 8. 

An estate, producing ^600 a year, for fifteen years to *come, suhject to the 
present occupier, aged fifty-seven, living so long, is to he disposed of. What is 
the value of it, supposing interest at 4 per cent, per annum ? 

Answer, £4944 6. 

What is the present value for the next seven years of an estate yielding £100 
yearly, held on a life, aged forty-three, at the rate of 5 per cent, per annum, com- 
pound interest ? Answer, £528 3 6. 

Wliat is the lease of an estate for twenty -one years, contingent upon a life of 
twenty-five, worth, of which the clear annual rent is £140, recJLoning interest at 

4 per cent, per annum ? Answer, £1666 14^. 

What sum would he required for the purchase of the lease of an estate, held on 
a life of thirty-six, for fifteen years, producing a clear annual rental of £250, if 

5 per cent, per annum, compound interest, were allowed for the use of the money ? 

Answer, £2237 13 5. 

A landlord agreed to grant a lease for fifty years, on the life of a boy aged 
twelve years, of an estate estimated at £350 per annum, out of which the tenant 
would be required to pay various charges, to the amount of £65 annually. What 
sum ought to be given for the lease, allowing the purchaser 4 per cent, per annum, 
compound interest, for his money ? Answer, £4801 5 6. 

A farmer, aged forty-seven, holds for the term of thirty-three years, depending 
on his life, an estate by lease of the full value of £290 per annum, for which he 
pays an annual rent of £110, and also other charges for tithes, taxes, and similar 
expenses, to the amount of £40 annually. What« sura ought he to receive for the 
disposal of his lease, supposing 5 per cent, per annum the rate of interest allowed? 

Answer, £1494 16 10. 

What is the present value of the lease of an estate for forty-five years, held on 
the life of a child ten years of age, estimated at £167 \Qs. per annum, which is 
however charged with the payment of an annuity of £67 10s. for twenty years, 
assuming an allowance of 3 per cent, per annum to the purchaser for the interest 
of his money? Answer, £2341 18 7. 

A., aged sixty, is entitled for the next twelve years, should he live so long, to 
an income derived from an estate in fee simple, estimated at £150 per annum, 
after either of which events, B., or his heirs, enter into possession of it for ever. 
What is the present value of A.'s annuity and B.'s reversion, supposing that money 
improved annually at the rate of 5 per cent, interest ? 

Answer, £1016 19 8, value of A.'s ann. ; £1983 4, value of B.'s reversion. 

A lady, forty-one years of age, is entitled for the next seventeen years, or for so 
many of them as she may happen to live, to the rents of an estate, yielding £200 
per annum ; but being desirous to exchange her temporary for a permanent income, 
to continue during her life, what equivalent sum ought she to receive yearly, 
reckoning interest at the rate of 4 per cent, per annum ? 

Answer, £153 113, the equivalent annuity. 



XXXVI. Single Lives. Construction of Table IX. Assurances 



ASSURANCES FOR THE WHOLE TERM OE LIFE. 

XXXVI. — To find the present value^ in a single payment^ of an 
assurance of the reversion of £lj to be received at the end of the 
year in which a given life may fail. 

Subtract the present value of an annuity of £1 on the given life at the given rate per cent. — 
From the present value of a (XXIV.) perpetuity of £1 at the given rate; 
Divide this difference by the value of the perpetuity, increased by unity ; the result will 
be the present value, in a single payment, of the assurance required. 

Required the premiuni, in a single payment, to assure £1 at the death 
of persons aged 15, 16, and 17, respectively, reckoning interest at the 
several rates of 3, 4, and 5 per cent, per annum, and according to the 
Northampton table of mortality ? 

The present value (XXIV.) of a perpetuity of £1 at the several rates of 

3 per cent.=JB33.f33d, which, increased by unity, =£34.333; 

4 per cent. =£23.000, which, increased by unity, =£26.000; 

5 per cent. =£20.000, which, increased by unity, =£2 1.000. 



OPERATIONS. 

The pres. value of an annuity, by Tab. VIII., of £l on a life of 15, at the several rates 
Of 3, 4, auds per cent. =£19.657, £16.791, and £14.588, respectively; 

Therefore, at the death of a person aged 15, 

(£33.333— £l9.657^-T-£34.333 =8 £.398334, the premium to assure £l, at 3 per cent. ; 
(£25.000— £l6.79l)-r£26.000=£.3 1 5731, the premium to assure £l, at 4 per cent. ; 

(£20.000— £l4.688)-r£21.000=£.257714, the premium to assure £l, at 5 per cent. 

• 

ITie pres. value of an annuity, by Tab. VIII., of £l on a life of 16, at the several rates 
Of 3, 4, and 5 per cent. =£19.435, £16.625, and £14.460, respectively; 

Therefore, at the death of a person aged 16, 

(£33.333- £19.435)-h£34.833=£.4O4800, the premium to assure £i, at 3 per cent.; 
(£25.000— £l6.625)-r£26.000=£l3221 15, the premium to assure £l, at 4 per cent,; 
(£20.000— £l4.460)-T-£21.000=£.268810, the premium to assure £1, at 5 per cent. 

The pres. value of an annuity, by Tab. VIII., of £l on a life of 17, at the several rates 
Of 3, 4, and 5 per cent.=£19.218, £16.462. and £14.334, respectively; 

Therefore, at the death of a person aged 17, 

(£33.333— £l9.2l8)-f-£34.333 =£.411 121, the premium to assure £l, at 3 per cent.; 
(£25.000— £l6.462)-=-£26.000=:£.328384, the premium to assure £l, at 4 percent.; 
(£20.000- £l4.334)-h£21.000=£.269810, the premium to assure £1, at 5 per cent. 

Continue these operations until the following Table IX. be completely 
constructed, at the several rates of 3, 4, and 5 per cent, per annum. 



TABLE IX. 

Shoicifig the value of the reversion^ or the single premium for the assur- 
ance^ of £1^ payable at the end of the year in which a given life shall 
failj deduced from the NoiiJiampton table of mortality^ at the seve?*al 
rates of 3, 4, and 5 per cent, per annum. 



AGE. 


3 PBR CENT. 


4 PER CENT. 


5 PER CENT. 


AOE. 


3 PER CENT. 


4 PER CENT. 


L 

PER CENT. 


15 


.39833 


.31673 


.26771 


45 


.57207 


.48912 


.42357 


16 


.40480 


.32212 


.26381 


46 


.57912 


.49668 


.43110 


17 


.41112 


.32838 


.26981 


47 


.58632 


.60423 


.43886 


18 


.41709 


.33427 


.27638 


48 


.69366 


.51212 


.44686 


19 


.42271 


.33973 


.28057 


4S 


.60117 


.52019 


.46610 


ao 


.42801 


.34488 


.28638 


50 


.60866 


.52831 


.46838 


ai 


.43291 


.84954 


.28967 


51 


.61603 


.63627 


.47157 


aa 


.43754 


.36396 


.29867 


sa 


.62339 


.54427 


.47976 


as 


.44229 


.35846 


.29781 


53 


.63085 


.65242 


.48819 


a4 


.44709 


.36308 


.30200 


54 


.63842 


.66073 

■ 


.49681 


as 


.46201 


.36777 


.30633 


55 


.646h 


.56919 


.50562 


26 


.45703 


.87262 


.31081 


56 


.66392 


.67781 


.51462 


27 


.46212 


.37764 


.31638 


57 


.66181 


.58668 


.52386 


as 


.46731 


.38268 


.32010 


58 


.66979 


.59664 


.53329 


as 


.47261 


.88777 


.32490 


5S 


.67792 


.60462 


.64290 


so 


.47799 


.89304 


.32990 


SO 


.68610 


.*61388 


.66276 


31 


.48353 


.39860 


.33500 


61 


.69438 


.62327 


.66281 


sa 


.48912 


.40404 


.34029 


6a 


.70276 


.63281 


.57305 


33 


.49486 


.40973 


.34571 


63 


.71136 


.64265 


.68371 


34 


.60071 


.41658 


.36129 


64 


.72007 


.65269 


.69467 


35 


.60666 


.42168 


.36705 


65 


.72901 


.66304 


.60690 


36 


.51274 


.42769 


.36300 


66 


.78804 


.67354 


.61743 


37 


.51898 


.43400 


.36910 


67 


.74712 


.68419 


.62919 


33 


.52530 


.44046 


.37543 


63 


.76630 


.69500 


.64114 


SS 


.63179 


.44712 


.38196 


SS 


.76560 


.70588 


.65329 


40 


.53840 


.46396 


.38871 


7b 


.77474 


.71688 


.66657 


41 


.54604 


.46086 


.39548 


71 


.78394 


.72788 


.67790 


4a 


.65171 


.46777 


.40233 


7a 


.79311 


.73886 


.69029 


43 


.65838 


.47473 


.40919 


73 


.80211 


.74973 


.70262 


^^^^L 


.56617 


.48186 


.41629 


74 


.81094 


.76038 


.71476 



XXXVII. Single Lives. Appl. of Tab. IX. Val. of reversions in single payments. 

Assurances for the Whole Term of Life — continued. 

XXXVII. — To jind^ by means of Table /X., what sum^ or pre- 
mium^ paid down now^ is equal to the value of a given sum^ to 
be received at the end of the year in which a given life may fail^ 
at the several rates of 3, 4, and 5 per cent per annum^ a^ccording 
to the Northampton table of mortality. 

Multiply the present value of £1, as foand by Table IX., due one year after the failure 
of the given life, at the given rate by the given sum ; the result will be the required 
present value, or premium. 

What sum, o,r premium, ought to be paid down as the present value of <£1000, 
to be received by the representatives of a person, aged forty- five, at the end of the 
year of his decease, allowing interest at the rate of 3 per cent, per annum ? 

Pres. val. of £l, by Tab. IX., at 3 per cent., on the failure of a life of 45, =£.672073 ; 
Therefore £.67207 x£lOOO=(II. 3.) £572.07, or £572 1 5, the prem. required. 

What principal, or premium, paid now, will amount to £121 13 4, at the death 
of a person aged thirty-three ; that is, what is the present value of the reversion of 
£121 13 4, to be received at the end of the year of the failure of a life of thirty-three, 
discount being allowed at the rate of 4 per cent, per annum ? — Answer, £49 17^. 

What premium should be given as the present value of £150 10^., which will 
become due on the death of a person aged twenty-four, reckoning discount at the 
rate of 5 per cent, per annum ? Answer, £45 9^. 

A person, requiring present capital, desires to dispose of £3750 three per cent, 
consols, now valued at £80 for every hundred pounds stock, to which he, or his 
heirs, are absolutely entitled at the death of his mother^ aged fifty-four. What is 
the present value of his reversion, reckoning discount at the rate of 5 per cent, per 
annum? Answer, £1490 8 7, 

What sum laid up now, and improved at compound interest during the life of a 
lady aged thirty-six, will amount to £500, at the rate of 4 per cent, per annum ? 

Answer, £213 16 11. 

A party, aged fifty-two, on obtaining a legacy of £1500, appropriated only so 
much of it to present uses as enabled him, by assuring his life, to secure the full 
amount of the legacy to his representatives at his decease. What sum did he invest 
as premium for his policy, and how much did he apply to immediate purposes, 
assuming that money improved at the rate of 3 per cent, per annum, compound 
interest ? Answer, £935 1 9, the prem. ; and £564 18 3, the sum used. 

A., aged thirty-nine, being indebted, gave a post obit bond for £250, to be paid 
to B., or his executors. B. immediately disposes of his claim, upon being allowed 
discount at the rate of 4 per cent, per annum. What present sum did B. receive 
upon the bond? Answer, £111 15 7. 

A certain sum, payable at the death of a person aged sixty, amounted to £175 ; 
required to know what that sum was, supposing it to have accumulated at the rate 
of 5 per cent, per annum, compound interest? Answer, £96 14 8. 

A widow, aged forty-seven, having two daughters, effected a policy of £360 IO5. 
for the whole term of her life, by a single payment. What premium did she pay, 
interest being reckoned at the rate of 3 per cent, per ann. ? — Answer, £211 7 4. 

Required the value of the absolute reversion to one fourth share of £2500 three 
per cent, reduced annuities, payable on the decease of a lady, aged seventy-two, 
the stock being valued at £80 per cent., but subject to the payment of a legacy of 
£250 of the same stock, reckoning the interest of money at 5 per cent, per ann. ? 

Answer, £310 12 7. 



XXKVIIL Single Lives. Annual premiums. Half-yearly. Quarterly. 

Assurances for the Whole Term of LwE—continited. 
XXXVIII. — To Jind the present value, in annual payments, of 
the reversion of £1, to he received at the end of the year in 
which a given life may fail. 

Divide the present Tame, in a single payment (XXXyi.),of the reversion of £l, payable 
at the death of the eivenlife, by the present value of an annuity, increased by unity, of £1 
on the given life ; Uie result, multiphed by the given sum, will be the ann. prem. required. 

Required what premium ought to be paid annually to assure ^1000 at the de- 
cease of a lady aged forty -five, reckoning interest at 3 per cent. ? 
Pre8.Tal.,byTab.IX.,of <£l rever. in single payk-,onlifeof 46,at3percent.,=£ .57207 ; 
Prcs. vaL, by Tab. VII I., of ann. of^l , incr. by unity, on life of 45, at 3 pr. ct., =:£1 4.692 ; 
Therefore (£^7207-r£l 4.692) X £lOOO =£38.9375, or £38 18 9, ann. prem. required. 

A gentleman, entitled to the absolute reversion of .£121 13 4 at the death of 
his brother, aged thirty-three, desires to exchange his claim for an immediate 
anniiity, to continue during the life of his brother. What annual payment ought 
he to receive as an equivalent, discount being allowed at the rate of 4 per cent, per 
annam ? Answer, £2 5s. annual premium. 

What premium, payable (XXXI. 2.) half-yearly, is required to assure the sum 
of jC150 10«. at the death of a person aged twenty-four, reckoning discount at the 
rate of 5 per cent, per annum ? Answer, £S 3 1. 

A person entitled^ at the death of his uncle, aged fifty-four, to the absolute right 
to JS3750 three per cent, consols, valued at jBSO stock, having a large family to 
support and educate upon very limited means^ in his anxiety to increase his income, 
is willing to dispose of his reversion for an equivalent annuity, payable (XXX I. 
3.) quarterly, and to allow the purchaser discount at the rate of 5 per cent, per 
ann. What annual premium, payable quarterly, ought he to receive in exchange ? 

Answer, £146 4 9. 

What sum laid up annually, and improved at compound interest during the life 
of a person aged thirty-six, will amount to ^00 at his decease, at the rate of 
4 per cent, per annum ? Answer, £\4 7 5. 

A party, in the fifty-second year of his age, on obtaining a legacy of <£1500, 
appropriated only so much of it to present uses as enabled him, by assuring his 
life, to secure the full amount of the legacy to his heirs at his decease. What 
annual premium did he lay up to accumulate, assuming that money improved at 
the rate of 3 per cent, per annum, compound interest ? Answer, jC72 6 5. 

A., being indebted to B. in the sum of <£250, entered into an arrangement to 
secure the debt by assuring his life for the whole term of its duration for the 
amount. B. accepted the offer, on condition of A. giving security for the annual 
payments necessary to keep up the policy. A.'s age was thirty-nine : what was the 
annual premium for this assurance, reckoning interest at 4 per cent, per annum ? 

Answer, £7 15 6. 

The executors of a gentleman received JB175 from an office, which had been 
assured upon his life when in his sixtieth year ; required to know the annual pre- 
mium paid, supposing 5 per cent, per annum the rate of interest? — Ans., £10 6s. 

What principal, in annual payments, will amount to <£360 IO5. by a policy of 
assurance, effected on the life of a widow, aged forty-seven, the sum to be paid to 
her daughters at her decease, discount being allowed at the rate of 3 per cent, per 
annum ? Answer, <£14 17 8. 

An advocate at Edinburgh, in the forty-second year of his age, wishes to assure 
his life for £5000 for the benefit of his family, and to pay for the same partly by 
an immediate sum down of £1000, and the remainder by annual payments. What 
is the annual premium, supposing the rate of interest 3 per cent, per annum ? 

Id questiooB of this kind, deduct the sam paid down from the whole value of the rcvenion in a single payment, 
and then divide by the annuity, increased by unity. Answer, £1 14 5 2. 

•K 



XXXIX. Single Lives. Annual premiums for a limited number of years. 

Assurances fob the Whole Term of Life— continued. 

XXXIX. — To find what premium^ paid annually^ for a given 
number of years^ will assure a given sum to be received at the 
end of the year in which a given life may fail. 

Divide the present value of the reversion in a single (XXXVII.) pajrment, by the 
present value of a temporary (XXXV.) annuity of £1, for one year less than the given 
number of payments, increased by unity ; the result will be the annual premium required. 

What premium, limited to ten annual payments, the first immediately, 
ought to be given for a policy of assurance of £1000, on the life of a gentle- 
man aged forty-five, allowing interest at the rate of 3 per cent, per annum, 
the payments to cease should he fail before the term ? 

Nine^ being one less than the number of payments, gives (9+45), or 54, the incr. age ; 
Pres. value, by Table III., of £l for 9 years, at 3 per cent., . . =£ .766417 ; 
Pres. val., by Tab. VIIL. of an ann. of JBl on the increased age, 54,=jClI.414; 
The probability of a life of 45 attaining (XXVIII. 1.) the age of 54= xH"! * 
Therefore(je.766417 x£ll.414xf^)(XXXIII.)=:£6.814084, val.of £l per.ann. 
deferred to 54 : 

And pres. val., by Tab. VIIL, of an ann. of £\ on the given life, 45, =£13.692; 
Hence (£l3.692- £6.814084) (XXXV.) =£6.877916, temp. ann. of £l for 9 years: 

Now pres. val., by Tab. IX., of £l rever. on a life of 46, at 3 per cent., =£ .57207 ; 
Hence £.57207 x £lOOO (XXXVIl.) =£572.07, value of £lOOO in a single payment : 

Wherefore, this latter value, divided by the temporary annuity, increased by unity. 
Or £572.07-=-£7.877916 =£72.6 169, or £72 12 4, the annual premium, in ten 
payments, required. 

A reversion to the sum of £4225, to which a gentleman, or his heirs, 
will be absolutely entitled at the death of his wife, aged twenty-seven, was 
sold by Mr. Gadsden, at the Auction Mart. The purchaser, on being 
allowed 4 per cent per annum discount, paid £700 down, and agreed to 
redeem the balance due upon the price, by thirteen equal annual instalments, 
the first to be paid immediately, but such instalments to cease, and the re- 
version to be received, should the lady not survive the term. What sum 
was he to pay at the beginning of each year? 

Answer, £94 12 3, payable ann. for thirteen years. 

In questions of this kind, deduct the sum piJd down from the price (XXXVII.) of the rerenion, and coouider 
the remainder as Uie present ralue, in a single payment, to be divided. 

A dignitary of the church, aged fifty-two, in the enjoyment, from his 
diocese, of an annual revenue of ten thousand pounds sterling, necessarily 
contingent upon the duration of his life, being left a widower with an only 
daughter, wishes, by the payment of six equal annual instalments, to 
assure the sum of £20000, to be paid to his daughter, or her heirs, at his 
decease; the instalments, however, to be discontinued should he fail 
within the term. What is the sum appropriated annually by his paternal 
solicitude in order to enable him to secure this ample provision to his 
child, assuming interest at the rate of 3 per cent, per annum ? 

Answer, £2411 12 6, payable annually for six years. 



XL. Single Lives. 1 . To find the single payment. 2. Ann. prem. 3. The age. 

Assurances for the Whole Term of Life — continued. 

XL. — 1. The annual premium^ age^ and rate per cent^ being giveti^ 
to jind the value of a reversion in a single payment. 

Multiply the annual premium hy the present value of an annuity of £1, increased by 
unity, on the given life at the given rate per cent. ; the result will be the present value 
required. 

The sum of <£1000 was assured upon the life of a person, aged forty-five, at an 
annual premium of j£d8 18 9, payable during the whole term. What sum, in a 
single payment, is equivalent to the annual premium, reckoning interest at 3 per 
cent, per annum ? 

Pres. value, by Table VIIL, of an ann. of .£l on a life of 45, at 3 per cent., =<£13.692; 

And £13.692, increased by unity, or 1, =£14.692; 

Therefore £38 18 9,or£38i)375, x£l4.692=£572.070,or£572 1 5, the equivalent 
value required. 

A., aged fifty-sii, desired to effect a policy of assurance upon his life, for the whole 
term, in the sum of £1899 15 4, for which he was to pay an annual premium of 
£100. B., having no employment for his capital, agreed to pay at once the present 
value of the reversion, on condition of receiving from A. the annual premium in 
exchange, hoping thereby to realise interest at the rate of 4 per cent, per annum 
for the use of his money. What present sum did he pay on behalf of A. ? 

Answer, £1097 14 0. 

2. The present value of a reversion^ together with the age and rate 

per cent.^ being given^ to find the annual premiu7n. 

Divide the present value of the reversion by the present value of an annuity of £ 1 , 
increased by unity, on the given age, at the given rate per cent. ; the result will be the 
annual premium required. 

The reversion of £1000, secured by a policy of assurance effected on the life of 
a gentleman forty-five years of age, was purchased for the sum of £572 1 5, 
subject, during life, to the payment of the annual premium on the policy. What is 
the annual premium, supposing the investment realised only 3 per cent, per annum? 

Pres. value, by Table VIIL, of an ann. of £l, on a life of 45, at 3 per cent., =£13.692; 

And £l3.692, increased by unity, or 1, =£14.692; 

Therefore £572 1 5. or £672.0708,-t-£i 4.692 =£38.9375, or £38 18 9, the annual 
premium required. 

A certain sum is pud annually for the reversion of £600, contingent on the 
life of a person whose age was twenty-five when the policy assuring it was first 
effected. The value of it then was £183 16^. Required the annual premium, 
reckoning interest at 5 per cent, per annum? Answer, £12 12 4. 

3. The present value^ rate per cent.^ and annital premium^ being 

given, to find the age when the reversion wa^ assured. 

Divide the present value of the reversion by the annual premium ; the result, decreased 
by unity, will give the annuity at the age required. 

A person at a certain period of life effected a policy of assurance for £1000, at 
an annual premium of £38 18 9. The discount allowed was 3 per cent, per ann., 
and the value of the reversion £572 1 5. At what age did the policy commence ? 

£572 1 5, or £672.0708-f-£38 18 9, or £38.9376, =£14.692: 

And£l4.692, decreased by unity, or 1, =£13.692; 

Then £l 3.692, in Table VIIL, under 3 per cent", gives 45, the age required. 



XLI. Single Lives. Value of endowments. Single payments. 



ENDOWMENTS. 

XLI. — To find the vcdue^ in a single payment^ of an endowment^ 
that isj of a given sum to be received at the end of a given 
number of years^ provided a given life survive the term. 

Multiply the present value of £1, as found by Table III., due at the end of the given 
term, by the probability (^XXVIII. 1.) that the given life will survive the term; the 
result, multiplied by the given sum, wiU be the value required. 

What is the present value, in a single payment, of ;£500, to be received at the 
end of fifteen years, provided a person now aged twenty shall be then living, 
reckoning the interest of money at 4 per cent, per annum ? 

15 years, the given term,+20 years, the given age, =35 years, the increased age ; 
The present value, by Table III., of £l, for 16 years, at 4 per cent.,=j6.555265 ; 
The probabiUty of a Hfe of 20 attaining (XXVIII. 1.) the age of 36=-l|if . 
Therefore (£.655265 X ^^%) X £500 =£2 16.934, or £216 18 8, the present value. 

A person, aged twenty-five, will be entitled to receive £700 should he survive 
seven years ; what is the value, in a single payment, of his expectation, assuming 
5 per cent, per ann. the rate of interest? — Answer, £442 12 2, the value required. 

A lady, aged thirty-six, will be entitled to £1000 fine, on the expiration of a 
lease which has fourteen years to run, that is, provided she survive that period : 
required the present value of the fine, allowing interest at the rate of 4 per cent, 
per annum ? Answer, £419 5 6, the value of the fine. 

What is the present value of £1, to be received at the end of twenty years, pro- 
vided a life, aged thirty, be then in existence, interest being reckoned at the rate 
of 3 per cent, per annum ? Answer, £0 7 3. 

Required the present value of £1200, receivable ten years hence by a person 
now aged twenty-three, if he shall be then living, allowing interest at the rate of 5 
per cent, per annum ? Answer, £624 3 4, the present value. 

The father of a young tradesman, aged seventeen, desires to give his son the 
sum of £2000 on his attaining the age of twenty-five ; what present sum will pro- 
vide for that contingency, the father's money being allowed to accumulate in the 
mean time at the rate of 3 per cent per annum ? 

Answer, £1412 12 7, the value of the endowment. 

Required the present value of an endowment of £500, to be received by a child, 
now aged thirteen, on attaining the age of twenty-one, the interest of money being 
reckoned at 4 per cent, per annum ? Answer, £334 14 4. 

A guardian is desirous to secure for his ward, a youth aged six, the sum of 
£250, on his attaining the age of fourteen, to meet the expences contingent on his 
apprenticeship ; what present sum should he pay for the endowment, reckoning the 
interest of money at 3 per cent, per annum ? Answer, £178 I 9. 

The father of three daughters, aged two, three, and five years, respectively, 
provided an endowment of £100 for each of them on their severally attaining the 
age of twenty-one. What sum was paid for each endowment, allowing interest at 
the rate of 4 per cent, per annum ? 

Answer, £32 19 6, £36 16 8, and £43 4 8, respectively. 



XLII. Single Lives. Value of endowments. Annual premiums. 

Endowments — conUrmed. 
XLII. — To find the present value^ in annual payments^ of an en- 
dowment^ that is^ of a given sum to be received at the end of a 
given number of years^ provided a given life survive the term. 

Divide the present value of the endowment in a single (ALL) payment by the present 
value of a lemporaiy (XXXY.) annuity, increased by unity, of £1, for one year less than 
the deferred term ; the result will be the annual premium required. 

A widow desired to provide an endowment of £500 for her posthumous 
daughter, aged two years, to be paid should the child attain the age of 
twenty-one ; what annual premium ought she to pay, the first immediately, 
for this contingent sum, supposing the interest of money at the rate of 3 
per cent, per annum? 

19 years, the deferred term,+2 years, the present age, =21 years, the increased age; 
The present value, by Table IIL, of jCl for 19 years, at 3 per cent.,=j6 ^70286; 
The probability of a life of 2 attaining (XXVIIL l.) the age of 21 = 4^-|^ ; 

Therefore 
(£^70286 X 4^) X £500 (XLI.)=:£ 198. 1084, pres. val in a single payment. 

18, being 1 less than the years deferred, gives (18+2), or 20, the incr. age» less l year; 
The present value, by Table III., of £l for 18 years, at 3 per cent.,=:£ .587395; 
Pres. val., by Tab. VIII., of an ann.of£l on alifeof 20, at 3 per cent., =£18.638; 
The probability of a life of 2 attaining (XXVIII. 1.) the age of 20 = Ai3_2. . 
Therefore (£.587396 x £18.838 x^|i||)(XXXIIL) =£7.7 14464, the 
Present value of £l per ann. on a Me of 2, deferred to the age of 20. 

Pres. val., by Tab. VIII., of an ann. of £l on given life, 2, at 3 per ct., =£18.599 ; 

Therefore 
(£18.599 -£7.714464) (XXXV.) =£10.884536, the present value of— 
A temporary annuitv of £1 for one year less than the deferred term, 
And this, increased by unity, =£11.884536. 

Consequently 
(£l98.l084-r£ll.8d45d6)=£l6.6694, or £16 13 5, the annual prem. required. 

A young man, aged twenty, will be entitled at the end of sixteen years, 
should he live so long, to receive the sum of £1200 ; but, requiring imme- 
diate income, desires to exchange his endowment for an equivalent annuity, 
payable at the beginning of each year. What annuity ought he to receive 
annually, until the same becomes due, allowing interest at the rate of 4 per 
cent, per annum? Answer, £44 17 11, ann. prem. 

A lady, aged thirty-six, sold the lease of an estate for fifteen years, for 
the sum of £1000, at the expiration of which period, provided she survive 
the term, ihe will be entitled to renew the same, and to receive a similar 
sum by wav of fine. What annual premium, payable (XXXI. 2.) half- 
yearly, ought she to receive in lieu of the fine, supposing money to accu- 
mulate at the rate of 5 per cent, per annum ? 

Answer, £36 12 2 ann. prem., payable half-yearly. 

The father of three daughters, aged two, three, and five years, respects 
ively, purchased an endowment of £100 for each of them on their severally 
attaining the age of twenty-one. What sum was paid annually, by ^quarterly 
(XXXI. 3.) instalments, for each endowment, allowing interest at the rate 
of 3 per cent, per annum?— Ans., £3 9 10, £3 16 3, and £4 111, ann. 

prem., payable quarterly, respectively. 



XLIII. Single Lives. Value of deferred assurances. Single payments. 

DEFERRED ASSURANCES. 
XLIII. — To find the value ^ in a single payment^ of a deferred 

assurance on a given life. 

Multiply the value, in a single payment, of the reversion of £1, to be received at the 
end of the year of the death of a life at the increased age — 

Bv the probability of the given life surviving the deferred term : 

Multiply this product by Uie present value of £1 for the given term : the result, multi- 
plied by the given sum, will be the value required. 

The representatives of a lady, aged forty-five, will be entitled to the sum of 
^1000 at her decease, provided she survive eleven years. What is the value of 
the reversion, supposing the rate of interest to be 3 per cent, per annum ? 

11 years, the deferred term,+46 years, the present age, =56 years, the increased age; 
Pres. val., in single payment, by Tab. IX., of £l at death of 66, at 3 per ct., =£.65392. 

The pres. value, by Table III., of j6i, at the end of 11 years, at 3 per cent., =£.722421 ; 
The probabiHty of a Ufe of 45 attaining (XXVIII. I .) the age of 56 . . = ^\ ^ ; 
Therefore (£.65392 X £.722421 xfm)x£l000=£344.I23, or £344 2 6, the pre- 
sent value required. 

What premium, in a single payment, will assure the sum of £500 at the decease 
of a gentleman, aged twenty- seven, provided that this event should happen after 
the next fourteen years, reckoning the interest of money at 4 per cent per annum ? 

Answer, £102 14 7. 

A. will be entitled to the absolute possession of an estate, valued at £2000, at 
the decease of a female, aged forty-seven, provided her decease takes place after 
the next seven years, but not otherwise, the right to which he disposes of to B. for 
an immediate sum p§id down. What is the premium paid by B. to A., supposing 
the rate of interest allowed to be 5 per cent, per annum ? — Answer, £577 16. 

The sum of £600 was bequeathed to a young man, or his heirs, at the death of 
his aunt, now aged sixty, provided she survived five years ; what is the value of 
his reversion, in a single payment, assuming that money accumulated yearly at the 
rate of 4 per cent. ? Answer, £261 16 10. 

What sum laid up now, and improved at compound interest at the rate of 3 per 
cent, per annum, will assure a reversion of £1200, contingent on the death of a 
lady aged thirty-six, should she be living after the next fifteen years ? 

Answer, £334 14 8. 

A certain sum, payable at the death of a person aged sixty, and subject to his 
surviving ten years beyond that age, amounted to £1800 ; required to know what 
that sum was, supposing it to have accumulated at the rate of 5 per cent, per ann., 
compound interest ? Answer, £444 12 3. 

A person, requiring present capital, desires to dispose of one third share of 
£3750 three per cent, consols, now valued at £80 stock, to which he, or his heirs, 
are absolutely entitled at the death of his mother, aged fifty-four, provided she sur- 
vive six years. What is the present value of his own portion of the reversion, 
and of that portion which he sells, reckoning discount at the rate of 5 per cent, 
per ann. ? — Ans., £664 10 7, val. of own portion, & £332 5 4, val. of portion sold. 

A suitor in the Court of Chancery obtained a judgment in his favour to the abso- 
lute right of a reversion in the funds of £20000 consols, valued at £90 stock, on 
the death of a widow, aged thirty-nine, provided she survived twelve years. Being, 
however, greatly harassed, and indeed almost ruined by the exorbitant law-charges 
And fees of court attendant upon the suit, he was reluctantly compelled to dispose 
of his title. What sum did he receive for it, allowing the purchaser interest at the 
rate of 4 per cent, per annum for the use of his money ? — Answer, £451 15 11. 



X LI V. Single Lives. Value of deferred assurances. Annual premiums. 

Deferred Assurances — continued. 

XLIV. — To find the value^ in annual payments^ of a deferred 

assurance on a given life. 

Divide the value of the deferred assurance, in a single payment, by the present value 
of a temporary (XXXV.) annuity of £1, increased by unity, for one vear less than the 
number of years deferred; the result will be the annual premium required. 

The husband of a lady, aged forty-five, will be entitled absolutely to the 
sum of £1000 at her decease, should such event not happen until after 
eleven years. What is the present value of the reversion m annual pay- 
ments, the first immediately, calculating interest at the rate of 3 per cent, 
per annum ? 

1 1 years, the deferred term ,+45 years, the present age, =56 years, the increased age ; 
The pres. value, by Table IX., of jBl, at the death of 56, at 3 per cent., =£ .65392 ; 
Pres. val., by Table TIL, of £l, due 11 years hence, at 3 per cent.,=<£ .722421 ; 
The probability of a life of 45. attaining (XXVIII. 1.) the age of 56, = -3IJI ; 
Therefore (XLIII.) (£.65392 x £.722421 x f i|^) x £1000 =£344. 123, pres. val. 
of the deferred assurance of £1000, in a single premium. 

10» 1 less than the def. tenD,+45 years, the pres. age, =55 yrs, the def. age, less l year; 
Pres. val., by Table III., of £l, due 10 years hence, at 3 per cent,=£ .744094; 
Pres. vaU by Tab. VIII., of an ann. of £l on def. age (less 1 yr.), 66, =£11.15; 
The probability of a life of 45 attaining (XXVIII. 1.) the age of 55,= H-tf ; 
Therefore (£.744094 x£lI.15xf|Jf) (XXXIII.) =£6.258 148, the present vdue 
Of £1 per annum deferred to the age of 55, or one year less than the given term. 

Pres. val., by Tab. VIII., of an ann. of £l on given life, 45, at 3 per ct., =£18.692; 
Therefore (XXXV.)(£i3.692-£6.263i48)=£7.438852, the pres. value of a 
temporary annuity 01 £1 for one year less than the deferred term. 

This last value, increased by unity (£7.438853^fl), =£8.438852. 

Consequently 
£344.i23-r-£8.438852=£40.778, or £40 15 7, the annual prem. required. 

What annual premium, payable at the beginning of each year, is required 
to assure the sum of £500 at the decease of a gentleman, aged twenty- 
seven, contingent on the condition of his surviving fourteen years, reckon- 
ing the interest of money at 4 per cent per ann. ? — Ans., £10 6 10 per ann. 

A person entitled, at the decease of a female aged forty-seven, provided 
her decease takes place after the next seven years, but not otherwise, to 
the absolute possession of an estate, valued at £2000,^ being circumscribed 
in his income, wishes to exchange bis reversion for an equivalent annuity, 
payable (XXXI. 2.) half-yearly, the first payment to be made immediately : 
what ought he to receive annually in surrender of his claim, supposing the 
rate of interest allowed to be 5 per cent, per annum ? 

Answer, £110 8 11 per ann., payable half-yearly. 

What sum laid up at the beginning of each year, and improved at com- 
pound interest at the rate of 3 per cent, per ann., will assure a reversion 
of £1200, contingent on the death of a lady, now aged thirty-six, and 
subject also to her decease occurring after fifteen years from the present 
time? Answer, £31 2 3 per annum. 



XLV. Single Lives. Value of temporary assurances. Single premiums. 

TEMPORARY ASSURANCES. 

XLV. — To find the value^ in a single payment^ of a temporary 

assurance on a given life. 

Subtract the value of a deferred (XLIII.) assurance from the value of an assurance 
on the given life for the whole (XXXVII.) term; the result will be the temporary 
assurance required. 

Required the value, in a single payment, of a temporary assurance of 
£1000 for ten years, on the life of a lady aged forty-five, reckoning the 
interest of money at 3 per cent per annum ? 

10 years, the given term,+45 years, the present age, =55 years, the increased age; 
Pres. value, by Table IX., of £1, at the death of 65, at 3 per cent, =£.64611; 
Pres. value, by Table III., of £l, due ten years hence, at 3 per cent., =£.744094; 
The probability of a life of 45 attaining (XXVIII. I.) the age of 55 = -|-f|-| ; 

Therefore 
(£.64611 X £.744094 X I^Jf ) X £iooo=£362.3517 (XLIII.), the pres. value— 
Of the deferred assurance, in a single payment 

Pres. vaU, by Tab. IX., of an assur. of £l, at the death of 45, at 3 per ct, =£.57207 ; 
Therefore £.57207 x 1000 =£572.07, pres. value, for whole term, in single payment 

Consequently 
£572.07— £362.3517=£209.7183, or £209 14 5, val. of temp, assur. required. 

The friend of a young man, aged twenty-seven, advanced the sum of 
£750, by way of loan, for the term of fourteen years, to enable him to 
commence business as a draper. What sum ought the young man to pay 
down as premium, in order to secure the return of the principal to his 
friend, in the event of his decease in the interval, the interest of money 
being reckoned at 4 per cent, per annum? Answer, £129 1 3. 

A gentleman, aged forty-seven, will be entitled to the absolute possession 
of £5000 seven years hence, provided he survive so long ; what premium 
ought to be given to secure this sum to his family, in the event of his 
decease before the expiration of the term, calculating the interest of money 
at the rate of 5 per cent per annum? Answer, £749 16 1. 

An elderly lady, aged sixty, provided she be alive five years hence, will 
come into possession of a reversion of £600. Being, however, poor and 
infirm, she is desirous to exchange her claim for an immediate sum of 
equivalent value. What amount in ready money ought she to receive, as- 
suming the rate of interest to be 4 per cent, per ann. ? — Ans , £106 9 9. 

A., aged thirty-six, disposes of the lease of a freehold estate, of the esti- 
mated value of £1200, for fifteen years, to B., on condition that the estate 
should revert absolutely to B. in the event of the death of A. before the 
termination of the lease. Now, supposing A. willing to relinquish his claim 
to the estate entirely and for ever to B., what present sum ought he to 
receive as an equivalent, allowing interest at the rate of 3 per cent per 
annum ? Answer, £280 11 1 . 

What premium, in a single payment, reckoning the interest of money at 
5 per cent per annum, will assure the sum of £1800 on the life of a widow 
aged sixty, provided she attain the age of seventy ? Answer, £550 7 2. 



XLVI. Single Lives. Value of temporary assurances. Annual premiums. 

Tempobary AssvBJLSfCES— continued. / 

XLVI. — 1. To find the value^ in annual payments^ of a temporary 

assurance on a given life. 

Difide the value of a temporary assurance, in a single payment, by the present value 
of a temporary (XXXV.) annuity of <£1, increased by unity, for one year less than the 
given term ; the result will be the annual premium required. 

What annual premium is required to assure the sum of jClOOO on the life of a 
lady, aged forty -five, in the event of her decease happening in the next eleven years, 
interest being reckoned at the rate of 3 per cent, per annum ? 

1 . The value in a single payment. 

11 years, the given term,+45 years, the present age, =56 years, the increased age ; 
Present value, by Table IX., of £i, at the death of 56, at 3 per cent.,=jB .65392; 
Present value, by Table III., of jCl, due 11 years hence, at 3 per cent.,ss.£ .722421 ; 
The probability of a life of 45 attaining (XXVIII. 1.) the age of 66 . = HH i 

Therefore (XLHI.) (£.65392 X £.722421 X ffH) =£.344 1 23, pres. val. of £l def to 56. 

Pres. vaL, by Tab. IX., of £l, at the death of 45, pres. age, at 3 per cent, =£ .57207 ; 
Therefore (XLV.) (£.57307 -£.344123) x 1000 =£227.947, the present value 
Of the temporary assurance of £1000 in a single premium. 

2. The value in annual premiums. 

10 yrs., one less than given term,+45 yrs., present age, =55 yrs., increased age, less one yr ; 
Present value, by Table III., of £l) due 10 years hence, at 3 per cent.,=:£ .744094 ; 
Pres. val., by Tab. VIII., of an ann. of £l» on incr. age (less one year), 55, =£1 1.15 ; 
The probability ofaUfe of 45 atUining (XXVIII. 1.) the age of 55 . = rHf' 
Therefore (£.744004 X £ll.l5 X m%) (XXXnL)=£6.253l, the present value 
Of £l per annum, at the increased age of 55, or one year less than the given term. 

Pres. vaL, by Tab. VIII., of an ann. of £l on dven life, 45, at 3 per cent., =£13.69^ ; 
Therefore £l3.692 -£6.2581 (XXXV.) =£7.4389, the present value of a 
Temporary annuity of £l for one year less than the given term. 

This last value, increased by unity, or (£7.4389+1) =£8.4 389. 

Consequently 
£227:947-r£6.439=£27.0Il, or £27 3, the annual premium required. 

A youth, aged eighteen, will be entitled, should he attain the age of twenty-five, 
to a fortune of £20000, but not otherwise. What sum ought to be paid in annual 
premiums, the first immediately, to secure this contingent inheritance to his family, in 
the event of his unfortunately failing to survive the term, presuming that interest 
accomnlated at the rate of 4 per cent, per annum? — Ans., £271 1 10 per ann. 

A wholesale stationer of great reputation and extensive connexions, of the age of 
fifty-five, agreed to admit a partner to a participation of half his profits, on payment 
of the sum of £3000 ; such sum to be altogether withdrawn from the business, and 
applied exclusively to his individual estate by his representatives, in the event of his 
decease in the term of five years. What annual premium, at the beginning of each 
year, ought the junior partner to pay, in order to avert the inconvenience and loss 
which might probably arise from such an occurrence, reckoning interest at 5 per 
cent, per annum? Answer, £102 5 3. 

What sum, paid annually at the beginning of each year, will secure £400, pay- 
able at the end of fifteen years, if a lady, aged twenty-five^ survive so long, the rate 
of interest allowed being 4 per cent, per ann. ? Answer, £6 14 8. 



XLVI. Single Lives. Val.of temp, assur. Ann^prem. Assur. for one year. 

XLVI. — 1. Temporary Assurances — continued. 

The heirs of A., aged thirty-Beyen, would Bustain a loss to the amount of ^1950 
if he died within the term of twelve years. Now B., on receiving an equivalent 
annuity on his life for that period, to commence immediately, was willing to relieve 
them of all risk hy underwriting it himself, allowing them at the same time interest 
at the rate of 5 per cent, per annum for the use of their money. What sum, accord- 
ing to the conditions of this contract, was payable to B. at the beginning of each 
year, as a just exchange for the responsibility incurred ? Answer, j£40 IB 6. 

The lease of an estate was sold by public auction for ^900 by the creditors of 
a bankrupt, aged thirty, whose misfortunes arose, not from extravagance, but solely 
from severe and inevitable domestic afflictions. The unexpired term of the lease 
was nineteen years, provided he lived so long. The premises were well situated in 
Regent street, and the young man had conducted an extensive business in them aa 
a draper and haberdasher. His friends, notwithstanding his failure, in approval of 
his integrity and industry, and from sympathy to his wife and infant family, agreed 
to repurchase the lease, in order to enable him to recommence business, provided 
an equivalent annuity on his life for the term that remained of his lease, to begin 
immediately, would be accepted in exchange. These terms being acceded to, what 
was the annuity thus granted, assuming the rate of interest at 4 per cent per ann.? 

Answer, £245 8 5. 

A nobleman, aged forty-eight, being a large landed proprietor in the county of 
Bedford, and availing himself of every possible opportunity to increase his posses- 
sions of this description, desires the loan, for three years, of the sum of ;E50000, 
in order that he may be enabled to effect the purchase of a most desirable and valu- 
able estate, contiguous to his present property. Being, however, able to offer only 
his individual security for the amount, in consequence of his estates being entailed, 
he is willing to bind himself by his personal bond for the repayment of the principal 
within the term prescribed, and also to assure his life for the term. What annual 
premium ought he to pay for the assurance, the rate of interest being 3 per cent, 
per annum? Answer, jSl 310 9 6. 

2. To find the premium for an assurance on a given life for one year. 

Multiply the present value of £1, due one year hence, by the probability that the given 
life will die in tne year; the result (XXVIII. 2.), multiplied by the given sum, will be 
the premium required. 

A lady, entitled to considerable property at the age of twenty-one, if she should 
survive till then, but not otherwise, was married at the age of twenty : under the 
circumstances it was considered but prudent to assure her life, as it was possible 
that, in the interval before coming of age, she might die, and also leave issue without 
adequate provision : an assurance was therefore effected on her life, for the period 
of one year, in the sum of JC70000 : what premium was paid for this assuranoey 
taking the interest of money at the rate of 3 per cent, per annum ? 

Present value, by Table III., of £l, due I year hence, at 3 per cent., ^ ^970874 ; 
Probabil.ofa life of20faUing (XXVIII. 2.) in I vr.,is(6132-60e0)-r6l32= .0140296 ; 
Therefore (.970874 X .0140296) X £70000 =£953.4698, or £953 9 5, prcm. required. 

A gentleman, who had expended considerable sums in the education of one of 
his sons, now twenty-three, to qualify him for one of the learned professions, in 
which he had a valuable prospect if he survived through another year, thought, as 
he had other children to place in the world, whose prospects would be injured in 
the event of their brother*s decease within the term, that it would be advisable to 
effect an assurance on his son's life, for one year, in the snm of £5000 ; what was 
the premium paid, the interest of money being taken at the rate of 5 per cent, per 
annum ? AnRwer, £72 14 9. 



XL VII. Single Lives. 1. Value of policies. 2. BonuseB. 

VALUE OF POLICIES. 

XLVIL — 1. To find the value of a policy of assurance after 

having existed a given number of years. 

Multiply the annual premium paid at the commencemeDt of the policy hy the present 
value of an annuity of £l at the increased age, with unity added ; the result, suhtracted 
from the value of the reversion of £1, at the death of the increased age, multiplied by 
the given sum, will be the value required. 

What is the present value of a policy of assurance of £1000, effected on the life 
of a lady at the age of forty-five, and which has been ten years in existence ; the 
ann. prem., which is just due, being JBS8 18 9, and the rate of interest 3 per cent, 
per annum ? 

10 yrs., the given term,+45 yrs., commencing age of policy, =55 yrs., the increased age ; 
Pres. value, by Table IX., of JCi reversion at death of 55, at 3 per cent., =£ .646 1 1 ; 
And £.64611 X 1000 (II. 8.)=sthe pres. val. of jBlOOO at death of 55, =£646.1 1 ; 

The ann. prem. paid at the date of the policv for £l000=:£88 18 9, or £ 88.9875 ; 
The pres. val., by Tab. VIII., of an ann. of £l, with unity added, at the 

increased age of55, at 3 per cent, ^£ll.l5-rl), that is, . . • £ 12.15; 
TbeTefore£646.11 - (£38.9375 X £l2.15) =£178.0194, or £173 5, pres. val. requir. 

A young man having married, effected, at the age of twenty-seven, by an annual 
payment of £17 9 9, a policy of assurance upon his life, for the whole term of it, 
for £750 ; but being, after a period of fourteen years, unable to continue the ann. 
premium, which is just due, desires to surrender his policy for its present equivalent 
value, in order that he may not altogether forfeit the money he has paid on account 
of it during so many years. What equivalent sum ought he to receive, calculating 
the rate of interest at 4 per cent, per annum ? 

14 yrs., the given term,+27 yrs., commencing age of policy, =^41 yrs, the increased age; 
PKs. value, by Table IX., of £l reversion, at death of 41, at 4 per cent., =£ .46085 ; 
And £.46085 X £750=the present value of £750 at the death of 41, =£345.6375 ; 

Now the annual premium paid at the date of the policy =£17 9 9, or £ 17.4875 ; 
The pres. val., by Tab.VIlI., of an ann. of £l, with unity added, at the 

increased age of 41, at 4 per cent.,^(£l3.018+l), that is, • . . =£ 14.018 ; 
Therefore £345.6375 - (£l7.4875 x£l4.018)=£l 00.4977, or £100 9 ll,equiv.8um. 

2. To find the present value of a bonuSj or addition to a policy. 

Multiply the present value of the reversion of £1, at the increased age, by the given 
bonus ; the result will be the value required. 

Required the present value of £250 added to a policy, which was effected some 
years ago by a gentleman now aged fifty, reckoning interest at 3 per cent, per ann. ? 

Pres. val., by Tab. IX., of £l rever., at death of 50, incr. age, at 3 per cent.,=s£.60866 ; 
llierefore J&60866 X £'250 =£152.165, or £152 3 4, the present value required. 

A gentleman effected at the age of thirty-five, a policy for a large amount upon 
his life, upon which a honus of £1500 was declared at the expiration of twenty 
years. Requiring present money, he is desirous to relinquish his claim to this 
reversionary addition to his policy for its immediate equivalent value. What pre- 
sent sum ought he to receive in exchange for it, assuming the interest of money at 
4 per cent, per annum ? 

20 yrs., the given terra,+35 yrs., commencing age of policy, =55 yrs., the increased age ; 
Pres. val., bv Tab. IX., of £1 reversion, at death of 55, incr. age, at 4 per ct., =£.569 19 ; 
Therefore X.569l9x£l50()=£8.'j3.785, or £853 15 9, the equivalent present num. 



XL VIII. Single Lives. Value of policies and bonases. Examples. 

XL VIII. — Value of Policies — continued. 

On the 26th of January, 1828, a person, aged twenty-six, by pajring annually 
<£73 10 7 as premium, effected a policy of assurance upon his life for ^000, to 
which a bonus of £600 was added on the 26th of April, 1835 : required the pre- 
sent value of the policy, from the date of the declaration of the bonus, reckoning 
the interest of money at 3 per cent, per annum ? 

1. Value of the original policy. 

Val. of policy of £3000 on given life, at end of 8 yr8(XLVIL 1 .), =£241.698; 

Value of a policy of £3000 on given life, at the end of 7 years, =£209.363; 

Fourth partof the diff.of two vals., or (£24 1.693 -£209.363 )-T-i=£ 8.082, 
being added (as the proportionate val. of a quarter of a year above the seven 
years) to the value of the policy at the end of 7 yrs., or £209.363+£8.082, =£217.445 ; 

2. Value of unexpired, or current premium. 
\ of £73 10 7, or £73.529, the annual premium .... =£ 18.382; 
Making the proportionate val. of unexpired ann . prem. (£73.529 — £ 1 8.382 ) =£ 55 . 1 4 7 ; 

3. Value of the bonus. 

Val. of bonus of £600 on given life, at end of 8 yrs. (XLVII. 2.), =£300.426; 

Value ofa bonus of £600 on given life, at the end of 7 years, =£296.916; 

Fourth part of diff. of two values, or (£300.426 - £296.91 6 )-f-|=£ .877, 
being added (as the proportionate val. of the quarter ofa year above the seven 
years) to the value of the bonus, at the end of 7 years, or £296.9 16+£. 877 = £297.793; 

Total value=£570 7 10, or £570.385, 
of the policy, including the original sum assured, the bonus added, and the unex- 
pired portion of the annual premium, on the 26th of April, 1835. 

The annual premium of a policy of £1000, effected on the life of a person aged 
thirty-three, is £26 I4«. The policy bears date the 1st of July, 1833, and on 
the 1st of July, 1843, a bonus was declared of £350; required the present value 
of the policy, together with the bonus, allowing interest at the rate of 4 per cent, 
per annum? — Ans., Policy £110 1 9, Bonus £166 3 1, Total value £276 4 10. 

A policy of assurance was effected on the 25th of December, 1832, for the sum 
of £5000, on the life of a gentleman then aged forty, for which the annual pre- 
mium charged was £169 17 2, but on the express condition that a constant bonus 
of £2 per cent, per annum should be added ^very seven years that the party sur- 
vived, but not otherwise. The party is now alive, and this is the 25th of December, 
1843. What is the present value of the policy, including the bonus already vested, 
and the next prospective accumulation, calculating interest at 3 per cent, per ann. ? 

From 25th of Dec, 1832, to 25th of Dec, 1843,=ll years; 

Then 11 year8,4-40 years, the given age, =51 years, the increased age ; 

And the value of a policy (XLVIL 1 .) of £6000, at the increased age of 61 , =£840.908 ; 

(£2 X £6000)-=-£l00 =£l00 x 7 =£700, the bonus vested in first 7 yrs. ; 

And the value of this bonus (XLVII. 2.) at the increased age of 61 (40+1 1) =£431.221 ; 

25th Dec, 1843, to 25th Dec, 1846, period of next bonus, =3 years; 

Probab. of life of 5 1 8ur\'iv. (XXVIII. 1 .) 3 yrs., or attain. 64, =|^~?-| ; 

Pres. val., by Tab. III., of £l, due 3 yrs. hence, at 3 per ct.,=£ .915142; 

Pres. val. of next bonus, (XLVII. 2.) at 64, if party be alive, =£440.894 ; 

Therefore (£.016142 x fHg ) x £446.894 (XLL;=pre8. val. of next bonus =£37 2.729; 

Total present value=£1644 16 10, or £1644.858, 
of the policy, together with the realised bonus, and the prospective bonus, due on 
the 25th of December, 1846, should the party be then alive. 



XLIX. Single Lives. Value of bonuses. Equivalent reduction of premium. 

Value of Policies— ^ontinited. 

XLIX. — To find what reduction of annual premium is equivalent to 
the present value of a reversionary bonus ^ or addition to a policy. 

Multiply the annual premium of an assurance of i; 1, at the increased age, by the given 
bonus ; the result will be the reduction required. 

A lady, at the age of forty-five, effected an assurance on her life for £1000, for 
which she paid annually the sum of ;£88 18 9. At the end of ten years a bonus, 
or sum in addition thereto, to be received at her decease, amounting to £250, was 
declared, which she was allowed to exchange for an equivalent reduction in the 
future annual premiums. What was the equivalent reduction, and what the future 
annual premiums to be paid, reckoning the interest of money at S per cent, per ann. ? 

10 years, the given term,+45 years, commencing age of policy, =55 years, increased age ; 
Pr^. val. by Tab. TX., of <£l reversion, at the death, of 55, at 3 per cent.,=£ .64611 ; 

Present value, by Table VIII., of an annuity of <£l, with unity added, at 

the increased age of 55, at 3 per cent.,^(£lM5+l), that is, . . =£12.15 ; 
Therefore £.64611-=-£l2.16 (XXXVII.) =£.05317, ann. prem. forassur. of £l at 55; 
And £.05317 X £250=£13.294, or £13 5 11, equivalent annual reduction required ; 

Consequently £38 18 9 — £l3 6 11 =£25 12 10, the future annual premiums. 

A gentleman, now aged forty-seven years, assured his life for the sum of £2500 
when at the age of forty-two, in an office which has just declared an addition to his 
policy of £500. He pays annually the sum of £84 10 1 as premium. Prefer- 
ring, however, an equivalent reduction in his yearly payments to this reversionary 
benefit, what reduction of annual premium is equivalent to the declared bonus, 
supposing the rate of interest to be 4 per cent, per annum ? 

5 years, the given term,+42 years, commencing age of policy, =47 years, increased age ; 
Pres. val., by Tab. IX., of £l reversion, at the death of 47, at 4 per cent., =£ .50423 ; 

Present value, by Table VIII., of an annuity of £l, with unity added,4it 

the increased age of 47, at 4 per cent. ,=(£11.80+1), that is, . . =£12.89 ; 
Therefore £.50428-^£ 12.89 (XXXVII.)=£.0391 17, ann. prem. forassur. of £l at 47; 
And £.0391 17 X £500 =£ 1 9.558, or £1 9 11 2, equivalent annual reduction required ; 

Consequently £84 10 1— £l9 11 2 =£64 18 11, the future annual premiums. 

What reduction of annual premium is equivalent to a bonus of £50, added to a 
policy of £500 after seven years' duration, granted originally on the life of a person 
when at the age of twenty-six, the annual premium being £10 14 9, and the rate 
of interest reckoned at 5 per cent, per annum ? 

Answer, £1 5 2, ann. reduction, and £9 9 7, future ann. prem. 

A. effected, at the age of fifty, a policy of assurance upon his life for £5000, 
the annual premium upon which was £226 10*. At the expiration of fourteen 
years, the sum of £1340 was added by way of bonus to the sum assured. Being, 
however, embarrassed in his circumstances, and ill able to continue the annual pre- 
miums, he is desiious to exchange this reversionary addition for an equivalent 
reduction in his yearly payments, and thereby bequeath only the amount of the 
original policy to his family at his decease. B. purchased the bonus of him. 
What annual premium was paid by B. for A., and what were A.'s future annual 
premiums, assuming interest at the rate of 3 per cent, per annum ? 

Ans., B. paid for A , ann. £ 1 00 7 11, reducing A.'s fut. ann. prem. to £ 1 26 2 1 . 



PREFATORY REMARKS TO ANNUITIES ON TWO LIVES. 

The same principles which goyem the investigation of values contingent 
on the duration of a single life, are equally applicable to calculations 
dependant on the existence of two lives; operations of a more lengthened 
character are necessarily consequent on this additional combination ; but 
here the difference ends. Supposing the pupil, therefore, to have acquired a 
thorough knowledge of the values of annuities and assurances involved in 
the existence of single lives, he may proceed with increased facility to 
determine those which are connected with two lives. 

The inducement to advance strengthens with every progressive step. 
To be able to ascertain the value of an annuity subsisting on the joint 
existence of two lives — to be able to calculate exactly how much an annuity 
on the last survivor of them is worth— to be able to appreciate a reversion 
dependent on the existence of one life beyond another — to comprehend 
how, by the timely aid of a life policy, to be able to avert ruin imminent 
on the unexpected death of another — is a species of information not only 
desirable to be obtained, but which every educated person ought, from a 
sense of duty to himself and to others, resolutely to persevere in acquiring. 

Knowledge of this kind speaks home to the business and security of 
every human being. Men» conversant with such calculations, are taught 
and forced to think and to beware; to husband the present time and to provide 
for the future ; to value their resources in the hour of sunshine, and to 
preserve them from sacrifice in the darker moments of necessity; to 
consider themselves, their relatives, and dependants ; in short, to be worldly 
wise, and cautiously and benevolently prudent. 

What a stimulant, what an encouragement, to the student to proceed \ 
The present labour may produce a future harvest! And he may one day 
reflect with pleasure on the page which thus urges and invites him to 
cultivate a science which, under almost every circumstance of social life, 
is of incalculable service to the whole family of man. 



ANNUITIES AND ASSURANCES, 

IMMEDIATE, 
DEFERRED, 
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TEMPORARY, 



IN 



SINGLE AND ANNUAL PREMIUMS, 



ON 



TWO LIVES. 



L. Two Lives. 



L. — 1. To find the probability that two given lives tviU both survive 
a certain number of years^ or attain a given age. 

Divide the product of the numbers li?iDg at the increased ages by the product of the 
numbers living at the given ages ; the result will be the required probability. 

Required the probability of two persons, aged twenty and thirty respec- 
tively, both surviving ten years, according to the Northampton table of 
mortality ? 

10 years, the given term,+20,=d0 years, the increased age of 20 ; 

Number living at the age of 30, by Table VI., =4385 ; at the age of 20, =5 132 ; 

10 years, the given term,+30,=40 years, the increased age of 30; 

Number living at the age of 40, by Table VI., =3635 ; at the age of 30, =4385 ; 



^4386 3635\ /1385 X 3635\ 15939475 

'22503820 



/4386 3635\ /1385 X 3635\ 
"^°^^' \^^ ^ ^58^' ^' 15132 X4386>'=1 

And 16939476-r-22503820 (IV.) =.7083, the probability required. 



What probability have two lives of — 

Fifty -five and sixty, both surviving five years? Ans., .66666. 

Eight and twelve, both surviving three years ? Ans., .94095. 

Sixty and seventy, both surviving seven years ? . . . . Ans., .39572. 
Thirty and forty-five, both surviving eighteen years ? . . Ans., .37943. 



2. To find the probability that the joint existence of two given lives 

shall fail in a certain number of years. 

Find the probability that the two given lives will jointly survive the gi?en term, the 
result, deducted from unity, will give the probability required. 

What is the probability that the joint existence of two lives, aged twenty 
and thirty years respectively, shall fail within ten years, according to the 
Northampton table of mortality ? 

10 years, the given tenn,+20,=30 years, the increased age of 20 ; 

Number living at the age of 30, by Table VI., =4385 ; at the age of 20,3=s51S2 ; 

10 years, the given term,+30, =40 years, the increased age of 30; 

Number living at the age of 40, by Table VI., =3635 ; at the age of 30, =4385 ; 

/4385 3636\ 15930475 ^^, , 

"^"^^» ^-"fc^SS^==^"^$S55i^=^--'^^^^=-^^^^' ^^ probability required. 

Required the probability that the joint existence of two lives, of the 
respective ages of — 

Fifty-five and sixty, shall fail within five years ? . . . . Ans., .33334. 
Eight and twelve, shall fail within three years? .... Ans., .05905. 
Sixty and seventy, shall fail within seven years? .... Ans., .60428. 
Thirty and forty-five, shall fail within eighteen years ? Ans., .62057. 



L. Two Lives. 3. Both not die. 4. One shall live. 5. One named live, other die. 

L. — 3. To find the probability that two given lives shall not both 

die within a given term. 

Deduct the probability that both the lives will die (L. 2.) within the given term from 
unity ; the result will be the probability that one or other of them will survive the given 
term. 

What is the probability that one or other of two lives, aged twenty and 
thirty respectively, shall survive the term of ten years, according to the 
Northampton table of mortality ? 

By Table VI., 6132 is the number Irving at 20, the g^ven age; 

^d 4385 is the number living at 30, the increased age ; 

Therefore (6132— 4386)-r-6132=^3LIJL., probability of given life, 20, dying in 10 years. 

By Table VI., 4386 is the number living at 30, the given age ; 
And 3635 is the number living at 40, the increased age ; 

Therefore (4385— 3635)-r-4386=-43^^^, probability of given life, 30, dying in 10 years. 
Hence l^(^3VX:^yV)=^-Tff»k*?y=l~-0249=.9751, probability required. 

4. To find the probability that^ of two given lives^ only one of them 

shaU survive a given term. 

From the sum of the probabilities that each of the given lives will respectively 
(XXVIIL 1.) attain the given term, subtract twice the probability that both (L. 1.) the 
given lives will attain the given age ; the result wiU be the probability required. 

What is the probability that of two given lives, aged twenty and thirty, 
respectively, one or other of them only shall survive the term of ten years? 

By Table VI., 4386 is the number living at 30, the increased age ; 

And 6132 is the number living at 20, the given age ; 

Therefore i^i^=BbAA, is the probability that a life of 20 will survive ten years. 

By Table VI., 3636 is the number living at 40, the increased age ; 

And 4386 is the number living at 30, the given age ; 

Therefore f^Ss"*®^®^' ^* *^® probability that a life of 30 will survive ten years. 

^^^ (|iM^i$M)x2=-7<^3x3=^*^166» is twice the probability of 20 and 30 

jointly surviving ten years ; 
Therefore (.8644+.8290) — 1.4166=1.6934— 1.4 166 =.2668, the probability required. 

5- To find the probability that one of two given lives shall survive^ 

and that the other shall die in^ a given term. 

Multiply the probability of the one that shall survive (XXVIII. 1.), by the probability 
of the other that shall die in (XXVIII. 2.), the given term ; the result will be the proba- 
bility required. 

What is the probability that a life, aged twenty, shall survive, and that 
another, aged thirty, shall die in, ten years ? 

By Table VI., 4386 is the number living at 30, the increased age ; 

And 5132 is the number living at 20, the given age ; 

Therefore ^^^ is the probability of the life of 20 surviving ten years. 

By Table VI., 4385 is the number living at 30, the given age ; 

And 3636 is the number living at 40, the increased age ; 

And (4385— 3635)-r-4385=-j^^^, probability of given life, 30. dying in ten years. 

Therefore JiMx^A%=-2W<ft^#6=-l4614, the probability required. 

M 



LI. 1. Two Lives. Construction of Table X. Difference of ages 5 years. 

LI. — To find the present valtie^ according to any table of mortality^ 
of an annuity of £lj during the joint existence of any two lives ^ 
at any given rate per cent 

Multiply the pres. val., as found by Tab. IIL, of £ 1 for 1 year, at the given rate per ct., by — 

The probability (L. 1.) of the given lives surviving one year; and by — 

The present value, increased by unity, of an annuity of £1 on two joint lives, one year 

older than the given lives ; 
The result will be the present value of £1 per annum during the joint existence of the 

given lives. 

1. When the difference of the ages is five years. 

What is the present value of an annuity of £1 during the joint existence 
of two lives, aged eighty-five and ninety respectively, according to the 
Northampton table of mortality, at the several rates of 3^ 4, and 5 per 
cent, interest per annum ? 

No values of Joint life-annuities bein^ as yet giren, we mutt eridentljr commence with the oldest lives in Table VI., 
and calculate the ralues of the intermediate ages, until we arrire at the value of the given lives. 

The present value of ^1 for one year, as found by Table III^ — 

At 3 per cent =£.970874 ; 
At 4 per cent. =£.961538 ; 
At 5 per cent. =£.952381. 

The difference between the given lives, eighty-five and ninety, being five years, it 
follows, that the two eldest lives in Table VI. having the same difference, are 
91 and 96. 

Probability (L. 1.) of two lives of 91 and 96 each surviving one year = -|-J- x ^ ; 

Therefore, during the joint existence of two lives, aged 91 and 96, 
The present value of an annuity, at any rate per cent.,=0. 

Probability (L. 1.) of two lives of 90 and 95 each surviving one year = -|-J- x \\ 
Pres. val., incr. by unity, of an ann. of £\ , on two lives 1 yr. older than 90 & 95, = 1+0 ; 

Therefore, during the joint existence of two lives, aged 90 and 95, 
£.970874 X (Jl X J) X 1-K)=£.179, pres. value of an annuity of £l, at 3 per cent. ; 
£.961538 X (^1 X ^) X 1+0=£.177, pres. value of an annuity of £l, at 4 per cent; 
£.952381 X (^ X i) X 1+0=£.175, pres. value of an annuity of £l, at 5 per cent 

Probability (L. 1.) of two lives of 89 and 94 each surviving one year =-1^ x -^; 
Pres. val., incr. by unity, of an ann. of £l, on two lives one year older than 80 and 94, 
At the several rates of 3, 4, and 5 per cent., =1.179, 1.177, and 1.175, respectively; 

Therefore, during the joint existence of two lives, aged 89 and 94^ 
£.970874 X (If X 4) X 1.179=£.377, pres. value of an annuity of £l, at 3 per cent; 
£.961638 X ( Jf X -J) X 1.177=£.373, pres. value of an annuity of £l, at 4 per cent; 
£.952381 X (II X ^) X 1.175=£.369, pres. value of an annuity of £l, at 5 per cent 



LI. 1. Two Lives. Construction of Table X. continued. Diff. of ages 5 years. 

Probability (L. 1.) of two lives of 88 and 93 each surviving one year =^ x -^ ; 
Pres. val., incr. by unity^ of an ann. of £l, on two lives one year older than 88 and 93, 
At the several rates of 3, 4, and 5 per cent, = 1.377, 1.373, and 1.369, respectively; 

Therefore, during the joint existence of two lives, aged 88 and 93, 
j£.970874 X (H X -^s) X 1 .377 = j£.562, pres. value of an annuity of £] , at 3 per cent. ; 
^£.961538 X (If X ^g) X 1.373= £.554, pres. value of an annuity of £\, at 4 per cent. ; 
JE.952381 X (ff X ^g) X 1.369= jC.547, pres. value of an annuity of £\^ at 5 per cent. 

Probability (L. 1.) of two lives of 87 and 92 each surviving one year =-£Sj?- x -^5 ; 
Pres. val., incr. by unity, of an ann. of <£l, on two lives one year older than 87 and 92, 
At the several rates of 3, 4, and 5 per cent.,= 1.562^ 1.554, and 1.547, respectively; 

Therefore, during the joint existence of two lives, aged 87 and 92, 
JE.970874 X {-ffi X j^) X 1.562= j£.756, pres. value of an annuity of jCl, at 3 per cent.; 
^961538 X (-^ X ^) X 1.554= JC.745, pres. value of an annuity of £l, at 4 per cent.; 
jC.952381 X (^^ X ^) X 1.547= j£.734, pres. value of an annuity of £l, at 5 per cent. 



g 4 
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Probability (L. 1.) of two lives of 86 and 91 each surviving one year =-^^-|- x 
Pres. val., incr. by unity, of an ann. of .£l, on two lives one year older than 86 and 91, 
At the several rates of 8, 4, and 5 per cent.,= 1.756, 1.738, and 1.734, respectively; 

Therefore, during the joint existence of two lives, aged 86 and 91, 
jE.970874 X (^a X fi) X 1.766= £.921, pres. val. of an annuity of £l, at 3 per cent. ; 
£.961538 X (i^i X f J) X 1.738=£.906, pres. val. of an annuity of £l, at 4 per cent. ; 
£.952381 X {-\ii X fj) X 1.734=£.892, pres. val. of an annuity of £l, at 5 per csnt. 



31. 

"4 6 



Probability (L. 1.) of two lives of 86 and 90 each surviving one year =-i-J-J x 
Pres. val., incr. by unity, of an ann. of £l, on two lives one year older than 85 and 90, 
At the several rates of 3, 4, and 5 per cent.,= 1.92 1, 1.902, and 1.892, respectively ; 

Therefore, during the joint existence of two lives, aged 85 and 90, 
£.970874 X (II J X ij) X 1.921 =£1.074, pres. val. of an annuity of £l, at 3 per cent. ; 
£.961538 X m^ X II) X 1.002=£1.056, pres. val. of an annuity of £l, at 4 per cenU ; 
£.952381 X (^f X II) X 1.892=£1.038, pres. val. of an annuity of £l, at 5 per cent> 

Making the present value of an annuity of £l, during the joint existence of two 
lives, aged eighty-five and ninety respectively, at the several rates of 3, 4, and 
5 per cent.,=£1.074, £1.056, and £1.038, respectively. 



Continue these operations until that part of the following Table X., 
where the diflerence of the ages is five years, be completely constructed, 
at the several rates of 3, 4, and 5 per cent, per annum. 



LI. 2. Two Lives. Construction of Table X. continued. Diff. of ages 10 years. 

LI. — 2. When the difference of the ages is ten years. 

What is the present value of an annuity of £1 during the joint exist- 
ence of two lives, aged eighty and ninety respectively, according to the 
Northampton table of mortality, at the several rates of 3, 4, and 5 per 
cent per annum ? 

The present value of £l for one year, as found by Table III., — 



At 3 per cent. =£.970874 ; 
At 4 per cent. =£.96 1538 ; 
At 5 per cent =£.952381. 



The difference between the given lives, eighty and ninety, being ten years, 
it follows, that the two eldest lives in Table VI., having the same 
difference, are 86 and 96. 

Probability (L. 1.) of two lives of 86 and 96 each surviving one year = -|-J^ X ^ ; 

Therefore, during the joint existence of two lives, aged 86 and 96, 
The present value of an annuity, at any rate per cent.,=0. 

Probability (L. I.) of two lives of 85 and 95 each surviving one year =-f |-| x l ; 
Pres. val., incr. by unity, of an ann. of £u on two lives 1 yr. older than 85 & 95,= 1+0 ; 

Therefore, during the joint existence of two lives, aged 85 and 95, 
£.970874 X (IIJ X i) X l-f0=£.189, pres. value of an ann. of £l, at 3 per cent ; 
£.961638 X (\^i X ^) X l-f0=£.187, pres. value of an ann. of £l, at 4 per cent ; 
£.952381 X (4^it^ x^) X l-h0=£.185, pres. value of an ann. of £l, at 5 per cent. 

Probability (L. 1.) of two lives of 84 and 94 each surviving one year = ^^^ x -^ ; 
Pres. val., incr. by uniljr, of an ann. of £l, on two joint lives 1 year older than 84 & 94, 
At the several rates of 3, 4, and 5 per cent, =1.189. 1.187, and 1.185, respectively; 

Therefore, during the joint existence of two lives, aged 84 and 94, 
£.970874 X (fff X ^) X 1.189 =£.408, pres. value of an ann. of £l, at 3 per cent; 
£.961538 X (-^ X ^) X 1.187 =£.403, pres. value of an ann. of £l, at 4 per cent; 
£.952381 X (flf x^)x 1.185=£.398, pres. value of an ann. of £l, at 5 per cent 

Probability (L. 1.) of two lives of 83 and 93 each surviving one jear = -|-|-|- x -^ ; 
Pres val., incr. by unity, of an ann. of £l, on two joint lives 1 year older than 83 & 93, 
At the several rates of 3, 4, and 5 per cent, =1.408, 1.403, and 1.398, respectively; 

'^Therefore, during the joint existence of two lives, aged 83 and 93, 
£.970874 X (f^ X ■^^) X 1.408=£.622, pres. value of an ann. of £l, at 3 per cent.; 
£.961638 X (fj^ X f^u) X 1.403=£.614, pres. value of an ann. of £l, at 4 per cent ; 
£.952381 X (^^ J X ,^g) X 1.398=£.606, pres. value of an ann. of £1, at 5 per cent 



■ ^ fc I ■»--^^— 
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LI. 2. Two Li VBs. Construction of Table X. continued. Diff. of ages, 10 years. 

Probability (f.. 1.) of two lives of 82 and 92 each surviving one year = ^^ X -|-|^ ; 
Pres, val., incr. by unity, of an ann. of jCl, on two lives one year older than 82 and 99, 
At the several rates of 3, 4, and 5 per cent.,=sL622, L614, and L606, respectively; 

Therefore, during the joint existence of two liyes^ aged 82 and 92, 
^.970874 X (ff J X J|) X 1.622=£.877, pres. value of an ann. of £l, at 3 per cent.; 
.£.961538 X (ff J X ^) X 1.614=£,864, pres. value of an ann. of £l, at 4 per cent. ; 
JE.95238J X (fl^ X f|) X 1.606=£.852, pres. value of an ann. of £l, at 5 per cent. 



2 4 . 

3 4 J 



Probability (L. 1.) of two lives of 81 and 91 each surviving one year =-|-i-| x 
Pres. val., incr. by unity, of an ann. of £\y on two lives one year older than 81 and 91, 
At the several rates of 3, 4» and 6 per cent, s=L877, L864, and 1.852, respectively ; 

Therefore, during the joint existence of two lives, aged 81 and 91, 
£.970874 X (^1 X fj) X 1.877 =£1.096, pres. value of an ann. of <£l, at 3 per cent.; 
£.961538 X a^i X 1^} X 1.864 =£1.078, pres. value of an ann. of £l, at 4 per cent; 
£.962381 X d^f X f|) X 1.852=£1.061, pres. value of an ann. of £l, at 5 per cent. 

Probability (L. 1.) of two lives of 80 and 90 each surviving one year =s -J-^ x \^ ; 
Pres. val., incr. by unity, of an ann. of £l, on two lives one year older than 80 and 90, 
At the several rates of 3, 4, and 5 per cent, =2.096, 2.078, and 2.061, respectively ; 

Therefore, during the joint existence of two lives, aged 80 and 90, 
£.970874 X (^{^ X II) X 2.096=£l.S02, pres. value of an ann. of £], at 3 per cent. ; 
£.961638 X {{%% X IJ) X 2.078=£1.278, pres. value of an ann. of £l, at 4 per cent. ; 
£962381 X (^2^ X II) X 8.061 =£1.255, pres. value of an ann. of £], at 5 per cent. 

Making the present value of an annuity of £l, during the joint existence of two 
lives, aged eighty and ninety respectively, at the several rates of 3, 4, and 5 per 
cent,=£1.802, £1.278, and £1.255, respectively. 



Continue these operations until that part of the following Table X., 
where the difference of the ages is ten years, be completely constructed, at 
the several rates of 8, 4, and 5 per cent, per annum: 

After which, calculate that part of the same Table, where the difference 
of the ages is fifteen years: 

Then the operations involving the difference in the ages of twenty years: 
And conclude with the operations where the difference in the ages is 0. 



TABLE X. 



Showing the vcdtie of an annuity of £1 on two joint lives^ a^ccordiiig 
to the Northampton table of mortality^ at the several rates of 3, 4, 
and 5 per cent, per annum. 

DIFFERENCE OF AGES, FIVE YEABS. 



AQBS. 


3 PBR CENT. 


4 PBR CBMT. 


5 PBB CENT. 


AGB8. 


3 PBR CENT. 


4 PER CENT. 


5 PER CENT. 


9.14 


15.967 


13.992 


12.421 


50..55 


8.162 


7.593 


7.098 


10..15 


16.762 


13.841 


12.302 


51. 56 


7.941 


7.409 


6.936 


11. 16 


16.538 


13.664 


12.168 


52.57 


7.780 


7.225 


6.774 


ia..i7 


16.308 


13.480 


12.009 


53. 58 


7.618 


7.039 


6.609 


13.. 18 


16.086 


18.303 


11.864 


54.. 59 


7.304 


6.860 


6.442 


14.19 


14.870 


13.130 


11.728 


55. 60 


7.088 


6.659 


6.272 


15.. ao 


14.660 


12.961 


11.686 


56.61 


6.870 


6.465 


6.100 


16.. ai 


14.457 


12.799 


11.452 


57.62 


6.651 


6.270 


6.925 


17.. aa 


14.265 


12.646 


11.327 


58.. 63 


6.427 


6.070 


6.744 


18.. aa 


14.082 


12.600 


11.209 


5 9.. 64 


6.201 


6.867 


6.561 


i9..a4 


13.908 


12.361 


11.096 


60.65 


6.970 


6.658 


6.372 


ao..a5 


13.741 


12.229 


10.989 


61.. 66 


6.737 


6.447 


5.180 


ai..a6 


13.584 


12.105 


10.890 


62.67 


6.503 


5.285 


4.986 


aa..a7 


13.433 


1 1 .987 


10.796 


63.. 68 


6.265 


5.017 


4.786 


a3..a8 


13.280 


11.866 


10.699 


64. 69 


6.025 


4.798 


4.686 


24. . a9 


13.124 


11.743 


10.600 


65.. 70 


4.783 


4.573 


4.378 


a5..30 


12.966 


11.618 


10.499 


66. 71 


4.540 


4.349 


4.169 


26.31 


12.805 


11.480 


10.396 


67.. 72 


4.298 


4.124 


3.960 


27.32 


12.641 


11.359 


10.289 


68.73 


4.069 


3.901 


3.752 


28.33 


12.474 


11.226 


10.181 


69.74 


3.826 


3.683 


3.547 


29. 34 


12.304 


11.088 


10.069 


70.75 


3.599 


8.471 


3.347 


30..35 


12.131 


10.948 


9.954 


71. 76 


3.386 


3.270 


3.169 


31. 36 


11.955 


10.806 


9.837 


72. 77 


3.176 


3.070 


2.971 


32.37 


11.775 


10.659 


9.716 


73.78 


2.963 


2.869 


2.780 


33.38 


11.592 


10.508 


9.591 


74.79 


2.743 


2.669 


2.580 


34.39 


11.404 


10.354 


9.463 


75.. 80 


2.526 


2.448 


2.381 


35. 40 


11.213 


10.196 


9.331 


76. 81 


2.325 


2.268 


2.196 


36. 41 


11.021 


10.037 


9.198 


77. 82 


2.131 


2.077 


2.013 


37.42 


10.828 


9.877 


9.062 


78. 83 


1.947 


1.899 


1.838 


38.43 


10.635 


9.716 


8.927 


79.84 


1.793 


1.751 


1.750 


39.. 44 


10.437 


9.660 


8.787 


80..85 


1.645 


1.608 


1.573 


40..45 


10.236 


9.381 


8.643 


81.. 86 


1.611 


1.478 


1.447 


41. .46 


10.033 


9.210 


8.497 


82. 87 


1.385 


1.366 


1.329 


42.47 


9.829 


9.087 


8.350 


83.88 


1.284 


1.269 


1.235 


43. 48 


9.624 


8.862 


8.200 


84.89 


1.188 


1.166 


1.145 


44.49 


9.414 


8.683 


8.046 


85. 90 


1.074 


1.056 


1.038 


45. 50 


9.204 


8.603 


7.891 


86.91 


.921 


.906 


.892 


46.51 


8.997 


8.326 


7.737 


87.. 92 


.756 


.745 


.734 


47.. 52 


8.790 


8.147 


7.682 


88.93 


.662 


.554 


.647 


48.53 


8.579 


7.965 


7.424 


89.94 


.377 


.373 


.369 


49.54 


8.366 


'7.780 


7.262 


90..95 


.179 


.177 


.175 



TABLE X. 

Showing the valiie of an annuity of £\ on two joint lives ^ according 
to the Northampton table of mortality^ at the several rates of Sy 4, 
and 5 per cent, per annum. 

DIFFERENCE OF AGES, TEN TEAKS. 



AGS8. 


Spbkcekt. 


4 PER CENT. 


Ojkekcent. 


ages. 


3 FEB CENT. 


4 FEE cent. 


5 PER CENT. 


9.19 


15.316 


13.482 


12.006 


48.58 


7.907 


7382 


6.915 


lo.ao 


15.151 


13.355 


11.906 


49.59 


7.684 


7.186 


6.742 


II. .at 


14.974 


13.217 


11.797 


50.60 


7.461 


6.989 


6.568 


ia..aa 


14.795 


13.078 


11.686 


51. .61 


7.240 


6.795 


6.395 


13.23 


14.612 


12.034 


11.570 


52.62 


7.021 


6.600 


6.222 


14. . 24 


14.424 


12.784 


11.450 


53.63 


6.795 


6.399 


6.042 


15.. 25 


14.230 


12.630 


11.324 


54.64 


6.568 


6.196 


6.860 


16.26 


14.030 


12.470 


11.193 


55.. 65 


6.334 


5.986 


5.671 


17.27 


13.832 


12.311 


11.063 


56. 66 


6.098 


5.774 


5.479 


18.28 


13.642 


12.158 


10.939 


57. 67 


5.860 


5.559 


6.283 


19.. 29 


13.461 


12.013 


10.820 


58.68 


5.621 


5.341 


5.084 


20..30 


13.286 


11.873 


10.707 


59.69 


5.380 


5.121 


4.883 


21.. 31 


13.121 


11.742 


10.600 


60..70 


5.139 


4.900 


4.680 


22.. 32 


12.961 


11.615 


10.498 


61. 71 


4.898 


4.679 


4.476 


23.. 33 


12.798 


11.485 


10.393 


62.72 


4.659 


4.458 


4.272 


24.34 


12.632 


11.3.52 


10.285 


63.73 


4.420 


4.236 


4.066 


25.35 


12.463 


11.217 


10.175 


64.74 


4.186 


4.019 


3.864 


26..36 


12.291 


11.078 


10.062 


65. 75 


3.958 


3.806 


3.665 


27.37 


12.116 


10.936 


9.946 


66.76 


3.743 


3.606 


3.477 


28.38 


1 1 .937 


10.791 


9.826 


67.77 


3.529 


3.405 


3.289 


29.39 


11.756 


10.642 


9.703 


68.78 


3.310 


3.199 


3.096 


30..40 


11.568 


10.490 


9.676 


69.79 


3.077 


2.979 


2.887 


31. .41 


11.382 


10.336 


9.448 


70..80 


2.843 


2.757 


2.675 


32.42 


11.195 


10.182 


9.320 


71. .81 


2.618 


2.642 


2.470 


33.. 43 


11.007 


10.027 


9.190 


72. 82 


2.401 


2.334 


2.271 


34.. 44 


10.817 


9.869 


9.058 


73.83 


2.199 


2.141 


2.085 


35. 45 


10.622 


9.706 


8.921 


74.84 


2.043 


1.991 


1.941 


36.. 46 


10.424 


9.540 


8.781 


75.85 


1.903 


1.866 


1.811 


37.. 47 


10.221 


0.370 


8.636 


76.86 


1.781 


1.739 


1.699 


38.48 


10.014 


9.195 


8.487 


77.87 


1.670 


1.633 


1.697 


39.. 49 


9.803 


9.015 


8.333 


78. 88 


1.580 


1.546 


1.514 


40..50 


9.590 


8.834 


8.177 


79.89 


1.456 


1.427 


1.400 


41. .51 


9.383 


8.658 


8.025 


80..90 


1 .302 


1.278 


1.255 


42.. 52 


9.179 


8.483 


7.875 


81. 91 


1.096 


1.078 


1.061 


43.. 53 


8.975 


6.308 


7.724 


82. 92 


.877 


.864 


.852 


44.54 


8.767 


8.130 


7.669 


83. 93 


.622 


.614 


.606 


45.. 55 


8.557 


7.948 


7.411 


84.94 


.408 


.403 


.398 


46.56 


8.344 


7.763 


7.249 


85. 95 


.189 


.187 


.185 


47.. 57 


8.127 


7.574 


7.084 


86.96 


.000 


.000 


.000 
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TABLE X. 

Showing the value of an annuity of £1 on two joint lives ^ according 
to the Northampton table of mortality^ at the several rates of 3, 4, 
and 5 per cent, per annum. 



DIFFERENCE OF AGES, FIFTEEN YEARS. 



AQBS. 


3 PER CBNT. 


4 PER CBNT. 


5pbrcbrt. 


AGES. 


3 PER CBNT. 


4 PER CENT. 


5 PER CBNT. 


9.. 24 


14.834 


13.112 


11.716 


45.. 60 


7.781 


7.274 


6.822 


lo.as 


14.683 


12.998 


11.627 


46.61 


7.556 


7.076 


6.648 


11. ae 


14.508 


12.861 


11.519 


47.. 6a 


7.328 


6.875 


6.469 


ia..a7 


14.323 


12.715 


11.402 


48.63 


7.093 


6.667 


6.283 


13. as 


14.132 


12.564 


11.280 


49.64 


6.854 


6.454 


6.093 


14.. a9 


13.936 


12.408 


11.153 


50.. 65 


6.611 


6.236 


5.897 


15. 30 


13.734 


12.246 


11.021 


51. .66 


6.369 


6.019 


5.701 


16.. 31 


13.527 


12.078 


10.883 


5a.. 67 


6.127 


5.801 


5.504 


17.. 3a 


13.320 


11.911 


10.746 


53. 68 


5.884 


5.580 


5.303 


18.33 


13.121 


11.750 


10.613 


54.69 


5.638 


5.357 


5.100 


19.. 34 


12.930 


11.595 


10.486 


55. 70 


5.391 


5.132 


4.893 


ao..35 


12.744 


11.445 


10.363 


56.71 


5.145 


4.905 


4.685 


ai.36 


12.567 


11.302 


10.246 


57. 7a 


4.899 


4.679 


4.477 


aa..37 


12.394 


11.163 


10.132 


58.73 


4.656 


4.455 


4.269 


a3..38 


12.218 


11.020 


10.015 


59.. 74 


4.418 


4.234 


4.064 


a4.39 


12.038 


10.874 


9.895 


60..75 


4.189 


4.021 


3.866 


a5..40 


11.854 


10.725 


9.771 


61. .76 


3.974 


3.821 


3.679 


a6..4i 


11.670 


10.574 


9.647 


6a.. 77 


3.760 


3.621 


3.492 


a 7. 4a 


1 1 .486 


10.423 


9.522 


63.78 


3.538 


3.414 


3.297 


a8..43 


11.302 


10.272 


9.396 


64.79 


3.303 


3.192 


3.088 


a9..44 


11.114 


10.117 


9.267 


65.80 


3.063 


2.965 


2.873 


30..45 


10.923 


9.959 


9.135 


66.81 


2.833 


2.746 


2.664 


31. .46 


10.728 


9.797 


8.998 


67. 8a 


2.610 


2.533 


2.461 


3a.. 47 


10.530 


9.631 


8.858 


68.83 


2.403 


2.336 


2.272 


33.48 


10.327 


9.461 


8.714 


69.84 


2.244 


2.183 


2.126 


34.49 


10.120 


9.286 


8.565 


70. 85 


2.097 


2.042 


1.991 


35.. 50 


9.912 


9.110 


8.415 


71. .86 


1.963 


1.914 


1.867 


36.. 51 


9.707 


8.937 


8.267 


7a.. 87 


1.838 


1.794 


1.753 


37.5a 


9.503 


8.763 


8.119 


73.88 


1.786 


1.697 


1.060 


38.53 


9.296 


8.586 


7.966 


74.. 89 


1.603 


1.570 


1.538 


39.54 


9.085 


8.406 


7.810 


75.90 


1.440 


1.413 


1.387 


40.. 55 


8.870 


8.221 


7.651 


76. 91 


1.221 


1.200 


1.180 


41. .56 


8.655 


8.035 


7.489 


77. 9a 


.985 


.970 


.955 


4a.. 57 


8.439 


7.848 


7.326 


78.93 


.706 


.697 


.688 


43.58 


8.222 


7.660 


7.162 


79.94 


.458 


.453 


.448 


44.59 


8.003 


7.4G9 


6.994 


80..95 


.210 


.208 


.206 



TABLE X. 

Showing the value of an annuity of £1 on two joint liveSy according 
to ike Northampton table of mortality^ at the several rates of 3, 4, 
and 5 per cent, per annum. 



DIFFERENCE OF AGES, TWENTY YEARS. 



AGES. 


3 PBR CBNT. 


4 PBR CBNT. 


5 PER CENT. 


AOR8. 


3 FEB CENT. 


4 PER CENT. 


5 FEB CENT. 


9.29 


14.310 


12.710 


11.401 


43.. 63 


7.332 


6.881 


6.477 


10..30 


14.150 


12.586 


11.304 


44. 64 


7.095 


6.671 


6.289 


11. .31 


13.965 


12.441 


11.188 


45.65 


6.850 


6.453 


6.094 


ia..aa 


13.770 


12.286 


11.062 


46.. 66 


6.602 


6.230 


5.894 


13.33 


13.570 


12.125 


10.932 


47. 67 


6.351 


6.004 


5.690 


14.34 


13.363 


11.959 


10.796 


48.68 


6.096 


6.774 


5.481 


15.. 35 


13.151 


11.787 


10.655 


49.. 69 


5.839 


5.541 


5.268 


16..36 


12.932 


11.609 


10.507 


50..70 


5.582 


5.306 


5.054 


17.37 


12-714 


11.430 


10.358 


51. .71 


5.328 


5.074 


4.841 


18.38 


12.502 


11.257 


10.214 


5a.. 7a 


5.077 


4.845 


4.630 


19.. 39 


12.297 


11.089 


•10.074 


53.7 3 


4.829 


4.614 


4.417 


aO. .40 


12.096 


] 0.924 


9.937 


54.. 74 


4.585 


4.389 


4.208 


ai..4i 


11.906 


10.768 


9.809 


55. .75 


4.350 


4.171 


4.006 


aa..4a 


11.723 


10.619 


9.685 


56.. 76 


4.129 


3.966 


3.815 


^3.43 


11.540 


10,470 


9.562 


57.. 77 


3.908 


3.761 


3.623 


24.44 


11.354 


10.317 


9.435 


58.. 78 


3.682 


8.549 


3.424 


25.45 


11.164 


10.160 


9.304 


59.79 


3.440 


3.322 


3.210 


26.46 


10.970 


10.000 


9.170 


60..80 


3.197 


3.092 


2.992 


27.47 


10.773 


9.836 


9.032 


61. .81 


2.964 


2.870 


2.782 


28.48 


10.672 


9.667 


8.890 


6a.. 8a 


2.739 


2.656 


2.578 


29.. 49 


10.366 


9.495 


8.744 


63.. 83 


2.530 


2.457 


2.387 


30. 50 


10.160 


9.321 


8.596 


64.. 84 


2.371 


2.305 


2.242 


31.51 


9.957 


9.151 


8.451 


65.85 


2.223 


2.163 


2.107 


32.52 


9.756 


o.9oO 


8.306 


66.86 


2.089 


2.035 


1.984 


33.53 


9.550 


8.806 


8.167 


67. 87 


1.963 


1.915 


1.870 


34.94 


9.342 


8.629 


8.005 


68.. 88 


1.860 


1.817 


1.777 


35.55 


9.131 


8.448 


7.849 


69.89 


1.722 


1.685 


1.650 


36.56 


8.016 


8.264 


7.690 


70..90 


1.545 


* 1.515 


1.486 


37.57 


8.699 


8.076 


7.627 


71. .91 


1.303 


1.280 


1.259 


38.58 


8.477 


7.884 


7.360 


7a.. 9a 


1.044 


1.028 


1.012 


39.59 


8.253 


7.689 


7.189 


73.93 


.743 


.733 


.723 


^0..60 


8.025 


7.490 


7.015 


74.94 


.480 


.474 


.469 


41. .61 


7.796 


7.290 


6.838 


75.95 


.219 


.217 


.215 


4a. 6a 


7.667 


7.088 


6.660 


76.96 


.000 


.000 


.000 



N 



TABLE X. 

Showing the value of an annuity of £1 on two joint lives, according 
to the Northampton table of mortality^ at the several rates of 3, 4, 
a7id 5 per cent, per annum. 

DIFFERENCE OF AGES, YEARS. 



AGES. 


3 PER CENT. 


4 KKR CENT. 


5 PER CENT. 


AOE8. 


3 PERCENT. 


4 PER CENT. 


5 PER CENT. 


9.. 9 


16.483 


14.390 


12.744 


53.53 


8.099 


7.544 


7.056 


10..10 


16.339 


14.277 


12.665 


54.54 


7.891 


7.362 


6.897 


II.. 11 


16.142 


14.133 


12.546 


55.55 


7.681 


7.179 


6.735 


ia..ia 


15.926 


13.966 


12.411 


56.56 


7.470 


6.993 


6.571 


13.. 13 


15.702 


13.789 


12.268 


57.57 


7.256 


6.805 


6.404 


14 . 14 


16.470 


13.604 


12.118 


58.58 


7.041 


6.614 


6.234 


15 .15 


15.229 


13.411 


11.960 


59. 59 


6.824 


6.421 


6.062 


16.16 


14.979 


13.212 


11.793 


60..60 


6.606 


6.226 


5.888 


17. 17 


14.737 


13.019 


11.630 


61. .61 


6.387 


6.030 


6.712 


18.. 18 


14.516 


12.841 


11.433 


6a.. 6a 


G.166 


5.831 


5.533 


19.19 


14.316 


12.679 


11.351 


63.63 


5.938 


5.626 


6.347 


ao. . ao 


14.133 


12.535 


11.232 


64.64 


5.709 


5.417 


5.158 


ai..fli 


13.974 


12.409 


11.131 


65.. 65 


5.471 


5.201 


4.960 


aa.aa 


13.830 


12.293 


11.042 


66.. 66 


6.231 


4.982 


4.759 


aa.aa 


13.683 


12.179 


10.951 


67.. 67 


4.990 


4.760 


4.555 


a4.a4 


13 534 


12.062 


10.858 


68.68 


4.747 


4.587 


4.348 


a5..a5 


13.383 


11.944 


10.764 


69. 69 


4.504 


4.312 


4.140 


a6..a6 


13.230 


11.822 


10.667 


70..70 


4.261 


4.087 


3.930 


a7..a7 


13.074 


11.699 


10.567 


71. .71 


4.020 


8.862 


3.719 


aa.aa 


12.915 


11.573 


10.466 


7a.. 7a 


3.781 


3.639 


3.510 


a9.a9 


12.754 


11.445 


10.362 


73.. 73 


3.548 


3.421 


3.304 


30..30 


12.589 


11.313 


10.255 


74. 74 


3.324 


3.211 


3.105 


31. .31 


12.422 


11.179 


10.146 


75.75 


3.114 


3.015 


2.917 


3a.. 3a 


12.252 


11.042 


10.034 


76. 76 


2.926 


2.833 


2.750 


33.. 33 


12.079 


10.902 


9.919 


77.77 


2.741 


2.666 


2.583 


34.. 34 


11.902 


10.759 


9.801 


78.. 78 


2.550 


2.470 


2.410 


35.35 


11.722 


10.612 


9.680 


79.. 79 


2.338 


2.271 


2.217 


36.. 36 


11.539 


10.462 


9.555 


80..80 


2.122 


2.068 


2.018 


37.. 37 


11.351 


10.307 


9.427 


81. .81 


1.917 


1.669 


1.827 


38.. 3 8 


11160 


10.149 


9.294 


8a.. 8a 


1.719 


1.681 


1.642 


39.. 39 


10.964 


0.986 


9.158 


83.83 


1.538 


1.510 


1.472 


40..40 


10.764 


9.820 


9.016 


84.84 


1.416 


1.387 


1.357 


41. .41 


10 565 


9.654 


8.876 


85.. 85 


1.309 


1.283 


1.256 


4a.. 4a 


10.369 


0.491 


8.737 


86.86 


1.218 


1.195 


1.171 


43. 43 


10.175 


9.326 


8.699 


87.. 87 


1.141 


1.124 


1.098 


44.44 


9.978 


9.160 


8.457 


88.. 88 


1.103 


1.030 


1.063 


45.45 


9.776 


8.990 


8.312 


39.. 89 


1.036 


1.015 


1.001 


46.. 46 


9,571 


8.815 


8.162 


90..90 


.938 


.922 


.909 


47. 47 


9.362 


8.637 


8.008 


91.. 91 


.769 


•756 


.748 


48.48 


9.149 


8.453 


7.849 


9a. 9a 


.591 


.583 


.576 


49.. 49 


8.931 


8.266 


7.686 


93.. 93 


.369 


.365 


.361 


50..50 


8.714 


8.081 


7.522 


94.94 


.203 


.201 


.199 


51. .51 


8.607 


7.900 


7.366 


95. 95 


.060 


.060 


.059 


5a.. 5a 


8.304 


7.724 


7.213 


96.96 


.000 


.000 


.000 



LII. Two Lives. Interpolations. To find value of ages not in the Table. 



INTERPOLATIONS. 

LII Tojind^ by interpolation, the intermediate value of an annuity 

of£\ontiie joint existence of any two lives, not contained in the 
TaMe. 

Find the value of an annuity of £1 during the existence of two sets of joint lives, of which — 
The eldest given age, and the nearest tabular difference above the difference of the given 

agea deducted from the eldest given age, are the ages of the first set of joint lives ; and — 
The eldest given age, and the youngest age of the first set of lives, increased by five, are 

the ages of the second set of joint lives. 

Divide the difference of the values of these two sets of joint lives by ^ye\ 

Multiply the quotient by the difference between the youngest of the joint lives, and the 

youngest given life ; 
This result, subtracted from the value of the youngest set of joint lives, will be the inter- 
mediate value required. 

What is the value of an annuity of £1 during the joint existence of two 
lives, aged thirty-nine and forty-two respectively, reckoning interest at 3 
per cent per annum ? 

The diff. between the given ages, 39 and 42, being 3, nearest tab. diff. above is 5 years ; 
Then 42, eldest life, -- 5, the diff., =sd7; giving 37 & 42 for ages of first set of joint lives : 

And 37, the youngest age of the first set of lives, increased by five, =42; 
Therefore 42, and 42 the eldest life, are the ages of the second set of joint lives. 

The value, by Table X., of an annuity of <£l, at 3 per cent., on two joint lives, aged 
37 and 42,s=£l0«828; and 42 and 42, ss<£ 10.369; diff. of these values =jC.459; 
The diff. between 37, youngest of the joint lives, and 39, youngest given life, is 2 ; 
Therefore (10.828, the value of the youngest set of joint lives,) — {.459H-5) X2= 

£10.6444, the intermediate value required. 

What is the value of an annuity of £1 during the joint existence of two 
lives, aged thirty-three and forty respectively, reckoning interest at 4 per 
cent, per annum ? 

'llie diff. between the given ages, 33 and 40, being 7, nearest tab. diff. above is 10 years: 
Then 40, eldest life, — 10, the diff., =30 ; giving 30& 40 for ages of first set of joint lives ; 

And 30> the youngest age of the first set of lives, increased by 5, =35; 
Therefore 36, and 40 the eldest life, are the ages of the second set of joint lives. 

The value, by Table X., of an annuity of £l, at 4 per cent., on two joint lives, aged 
30 and 40,=£10.490; and 35 and 40,=£10.196; diff. of these value8=£.294; 
The diff. between «S0, youngest of the joint lives, and 33, youngest given life, is 3 ; 
Therefore (10.490, the value of the youngest set of joint lives,) — (.204-T-6) x 3= 

£10.3136, the intermediate value required. 

The above examples are here subjoined in their interpolated form ; the 
intermediate values being successively found by continually deducting the 
common difference between each value. 



The common difference between each value 
is here (.4M-r5;» 0918 

AHnvUyqf£\, 
10.8280,tsperTable. 



Joint Agea. 


37 and 


42 


38 and 


42 


S9 and 42 


40 and 


42 


41 and 


42 



42 and 42 



10. 7362 
10.6444 
10. 5526 
10.4608 



The common diflhrence betwecm each ralue 
is here (.!»4-r5)».0&8B 

Annuity of£\, 
10. 4900, as per Tabic. 



Joint Ag 


e«. 


30 and 


40 


31 and 


40 


32 and 


40 


3d and 40 


34 and 


40 



10.3690,a8perTaMe. 



35 and 40 



10. 4312 
10. 3724 
10.3136 
10. 2548 



10. 1960, aa per Table. 



Lil. Two Lives. iDterpolations. To find value of ages not in the Table. 



LIL — Intebpolations — continued. 

What is the value of an annuity of £1 during the joint existence of two 
lives, aged twenty-six and thirty-nine respectively, reckoning interest at 5 
per cent, per annum ? 

The diff. between the given ages, 26 and 39, being Id, nearest tab. diff. above is 15 years ; 
Then 39, eldest life, — 1 5, the diff., =24 ; giving 24 & 39 for ages of first set of joint lives : 

And 24, the youngest age of the first set of lives, increased by 5, =29; 
Therefore 29, and 39 the eldest life, are the ages of the second set of joint lives. 

The value, by Table X., of an^annuity of <£l, at 5 per cent., on two joint lives, aged 
24 and 39,=£9.895; and 29 and 39,=£9.70d; diff. of these values=£.192; 
The diff. between 24, youngest of the joint lives* and 26, youngest given life, is 2; 
Therefore (9.895, the value of the youngest set of joint lives,) — (.192-r-6) x2= 

£9.8182, the intermediate value required. 



What is the value of an annuity of £1 durine the joint existence of two 
lives, aged forty-nine and sixty-five respectively, reckoning interest at 3 
per cent, per annum ? 

The diff. between the given ages, 49 and 65, being 16, nearest tab. diff. above is 20 years; 
Then 65, eldest life, — 20, the diff., =45 ; giving 45 & 65 for ages of first set of joint lives : 

And;45, the youngest age of the first set of lives, increased by 5, =50; 
Therefore 50, and 65 the eldest life, are the ages of the second set of joint lives. 

The value, by Table X., of an annuity of £l, at 3 per cent., on two joint lives, aged 
45 and 65, =£6.850; and 50 and 65, =£6.611; diff. of these values =£.239; 
The diff. between 45, youngest of the joint lives, and 49, youngest given life, is 4 ; 
Therefore (6.850, the value of the youngest set of joint lives,)— (.239-r-5) x 4= 

£6.6588, the intermediate value required. 



What is the value of an annuity of £1 during 
lives, aged — 

T?:i3L_ *i J i!CL- >:- ^ j^|. g pgj. cent,? . 

. at 4 per cent. ? . 

. at 5 per cent. ? . 

. at 4 per cent. ? . 

. at 3 per cent ? . 

. at 5 per cent. ? . 

. at 4 per cent. ? . 

. at 5 per cent. ? . 
_i. ."» i. :> 



the joint existence of two 



lives, aged — 

Fifty-three and fifty-six . 

Thirty-five and forty-three 

Forty-one and fifty-nine 

Twenty-three and forty . 

Thirty-one and thirty-two 

Sixty-three and sixty-nine 

Fifty-four and seventy-two 

Seventeen and thirty- three . ai^ o per ceiu. r . 

Eighty-four and ninety . . . at 3 per cent. ? . 

Seventy and eighty-four • . at 4 per cent. ? • 

Twenty-eight and thirty-seven at 5 per cent ? . 



. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 
. Answer, 



£ 7.7526, 
£ 9.9026. 
£ 7.1110. 
£10.8046. 
£12.3298. 
£ 4.6446. 
£ 4.7786. 
£10.676a 
£ 1.1196. 
£ 2.1446. 
£ 9.9000. 



Calculate also each of the above examples in its interpolated form, in 
the manner shown in the preceding page. 



LIII. Two Lives. Value of immediate annuities. Two joint lives. 

IMMEDIATE ANNUITIES. 

LIII. — Tojind^ by means of Table X.^ the present value of an an- 
nuityj to continue during the joint continuance of any two lives j at 
the several rates of 3, 4, and 5 per cent, per annum. 

Multiply the present yaiue» as found by Table X., of an annuity of £l on the joint 
existence of the given lives, at the given rate per cent., by the given annuity ; the result 
will be the present value required. 

What is the present value of an annuity of £50^ payable yearly, daring the joint 
existence of two persons, aged forty-five and fifty respectively, reckoning the 
interest of money at 3 per cent, per annum ? 

Free, val., by Tab. X., of an ann. of <£l on two joint lives, 46 and 50, at 3 per ct., = JB9.204 ; 
Therefore £9.204 X £50=r£460.200, or £460 4 0, the present value required. 

Government regulates the legacy duty, chargeable upon annuities, by the 
Northampton table of mortality, > at 4 per cent, interest : upon what present sum, 
therefore* ought two persons, of the respective ages of thirty and forty, to be 
charged, to whom an annuity of £75 is bequeathed during the existence of their 
joint lives ? Answer, £786 I5s. 

A merchant and his wife, severally aged forty-two and twenty-seven, possessing 
a freehold estate, estimated at £100 per annum, desire to convert it into present 
money, for the purposes of commerce: what sum ought they to receive for it, 
supposing they are willing to allow the purchaser interest at the rate of 5 per cent, 
per annum, and averaging the duration of human life by the Northampton table of 
mortality ? Answer, £952 4s. 

A., aged thirty -four, and B., aged fifty-four, deriving from freehold property an 
annuity, payable yearly, of £200, during their joint lives, wish to transfer it for 
an equal annuity to their friend C, aged thirty-two : what sum ought A. and B. 
to pay to equalise the values, reckoning the interest of money at 4 per cent, per 
annum ? Answer, £1725 16;. 

What is the present value of an annuity of £60, payable (XXXI. 2.) half-yearly, 
during the joint existence of two persons, aged thirty-six and (Lll.) thirty-nine 
respectively, reckoning interest at S per cent, per annum? —Answer, £688 13 7. 

What is the present value of the lease of an estate of the clear rent of £600 
per annum, payable (XXXI. 3.) quarterly, during the joint lives of two persons, 
aged severally thirty-eight and (Lll.) forty-five, reckoning the interest of money 
at 4 per cent, per annum ? Answer, £5931 I2s. 

Two brothers, of the respective ages of forty-four and (Lll.) fifty-six, holding 
the lease of an estate during their joint lives, of the clear annual rental of £80, 
being suddenly called abroad, are desirous to dispose of the same immediately, and 
are willing to allow the purchaser interest at the rate of 5 per cent, per ann.: what 
sum ought they to receive as the present value of their title? — Ans., £587 12^. 

What is the present value of an annuity of £500, payable yearly, during the 
joint lives of two persons, of the several ages of twenty and (Lll.) thirty-seven, 
reckoning interest at 4 per cent, per annum ? Answer, £5634 18^. 

A farmer, aged forty-nine, holds, during the joint lives of himself and his nephew, 
aged thirty-three, an estate by lease of the full value of £290 per annum, for 
which he pays an annual rent of £110, and also other charges for tithes, taxes, 
and similar expenses, to the amount of £40 annually: what sum ought he to 
receive for the disposal of his lease, supposing 5 per cent, per annum the rate of 
interest allowed? Answer, £1204 2 3. 



LIV. Two Lives. What imm. ann. a given sum will purchase. Two joint lives. 

Immediate Annuities— conftww^c?. 

LIV. — To find^ by means of Table X.j what annuity a given sum 
will purchase during the joint existence of any two lives j at Hie 
several rates of 3, 4, and 5 per cent, per annum. 

Divide the given sum by the present value, as found by Table X., of an annuity of £1 
during the existence of the joint lives, at the given rate per cent. ; the result will be the 
annuity required. 

The trustees of a widow lady, aged forty-five> and of her sister, aged fifty, 
purchased from a public company an annuity, payable yearly^ during their joint 
lives, for the sum of JE460 As. What was the amount of the annuity, allowing 
interest at the rate of 3 per cent, per annum ? 

Fres. val., by Tab. X., of an ann. of JCl during t wo ioint lives, 45 & 60, at 3 per ct., s=JE9.204 ; 
Therefore ^60 4 0, or j£460.20(H-£9.204=;£50, the annuity required. 

What annuity, payable yearly, may be purchased during the joint lives of two 
persons, aged — 

Eighteen and twenty-five, . . for £2000, at 3 per cent. ? . . Ans., £143 10 2. 

Twenty-four and thirty-seven, for £1000, at 4 per cent.? . . Ans., £ 90 6 4. 

Thirty-two and thirty-four, . . for £ 500, at 5 per cent.? . . Ans., £ 50 9 3. 

Sixty-nine and seventy-five,. . for £ 100, at 4 per cent.? . . Ans., £ 28 5 4. 

Seventy-eight and eighty,. . • for £ 250, at 3 per cent.? . . Ans., £109 9 6. 

Fifty and fifty, for £ 910, at 5 per cent.? . . Ans., £120 19 7. 

Legacy duty was paid at Somerset-house on the sum of £786 15«., being the 
value of an annuity, payable yearly, which had been bequeathed to two persons, 
during their joint lives, aged twenty-seven and (LI I.) thirty-six respectively. Now 
the government charge for annuities by legacy is always regulated by the North- 
ampton table of mortality, at 4 per cent, interest : what, therefore, was the amount 
of the annuity bequeathed? Answer, £71 7 5. 

Two ladies, the one aged thirty-three, the other (LII.) thirty-five, sunk £1500 
in the purchase of an irredeemable annuity, payable (XXXI. 2.) half-yearly, during 
their joint lives. To what annuity were they entitled, allowing that money con- 
stantly accumulated at the rate of 5 per cent, per annum ? 

Answer, £149 8 2. 

Wliat annuity, payable yearly, is equivalent to £100 per annum in the govern- 
ment long annuities, which have thirty years to run, and now in the enjoyment, 
during their joint lives, of two persons, each aged sixty-one, reckoning interest at 
the rate of 4 per cent, per annum? Answer, £286 15 4. 

A., aged forty-nine, relinquished to B. his claim to £5000 consols, when this 
stock was at the price of £90, for an equivalent annuity, payable (XXXI. 2.) half- 
yearly, during the joint lives of himself and his wife, aged thirty-one. What 
annuity should B. grant to A. and his wife in exchange, reckoning the interest of 
money at 3 per cent, per annum ? Answer, £427 17 1. 

A merchant sank the sum of £1500 in the purchase of an annuity, payable 
(XXXI. 3.) quarterly, during the joint lives of his son and daughter, respectively 
aged thirty-five and thirty. What was the amount of the annuity, supposing the 
merchant invested his money at the rate of 5 per cent, per annum interest ? 

Answer, £145 4 5. 

Two persons, aged severally fifty-three and fifty-seven, hold the lease, during 
their joint lives, of an estate of the estimated value of £1850. Being desirous to 
convert the same into an immediate equivalent annuity, payable yearly, how much 
per annum ought they to receive in exchange for their lease, allowing interest at 
the rate of 4 per cent, per annum ? Answer, £259 1 4. 



LV. Two Lives. Deferred annuities. Single payments. Two joint lives. 

DEFERRED ANNUITIES. 

L V. — To find the present value^ in a single payment^ of an annuity^ 
to continue during the joint existence of any two lives after a given 
term. 

Multiply the pres. vaL, as found by Tab. III., of £1, at the given rate, for the def term, by^ 
The present value of an ann. of £1 on the joint lives at the increased ages; and this by — 
The probability of the given lives attaining the given ages ; 
The reault, multiplied by the given annuity, wiU be the present value required. 

Two ladies, of the respective ages of twenty-eight and thirty-three, will be 
entitled, after the next seven years, to an annuity, payable yearly, during the re- 
mainder of the existence of their joint lives. What is their reversion worth in 
present money, supposing it to be JE150 per annum, and the rate of interest to be 
3 per cent. ? 

The present value, by Table III., of jBl, due 7 years hence, at 3 per cent., =£.8 13092; 
7 years, the def. term,+28 years, one of given ages, =85 years, one of increased ages; 
7 years, the def. term,+33 years, other given age, =40 years, other increased age ; 
Pres. Tal., by Tab. X., of an ann. of £l on joint lives, 35 and 40, at 3 per ct.,=j£l 1.213 ; 

The probabflity (XXVni. 1 .) of 28 living 7 yrs. = -Jf-|f ; of 33 living 7 yrs. = -|^^ ; 
Tberef. (£.813002 X £ll.813) X (tf^ X HH) X £l60=£ 1056.645, or £1056 13 0, 
the present value required. 

What is the present value, during the joint lives of two persons, aged— 

20 and 25, after 7 years, of £200 per ann., at 4 per cent. ? — Ans.,£l379 14 10. 

25 and 35, after 10 years, of £350 per ann., at 5 per cent.? — Ans., £1307 19 4. 
18 and 33, after 9 years, of £100 per ann., at 3 per cent.? — Ans., £ 645 10 8. 
31 and 51, after 5 years, of £ 90 per ann., at 4 per cent.? — Ans., £ 475 13 11. 

26 and 44, after 12 years, of £ 80 per ann., at 5 per cent.? — Ans., £ 194 16 4. 
37 and 50, after 8 years, of £ 30 per ann., at 3 per cent.? — Ans., £ 124 6 11. 

What sum ought to be given for the reversion of an annuity of £250 per ann., 
held during the joint existence of two persons, aged respectively seventeen and 
(LIT.) twenty- three, to be entered upon ten years hence ; assuming the interest of 
money at 4 per cent, per annum? Answer, £1398 6 1. 

Two brothers, of the respective ages of twenty-five and (LIl.) twenty-seven, will, 
after the next six years, be entitled, during their joint lives, to the lease of an estate, 
producing a clear income of £280 per ann. An eligijble opportunity to commence 
business having presented itself, they are willing to dispose of their reversion for 
an equivalent sum down ; what present money ought they to receive, reckoning 
interest at the rate of 5 per cent per annum ? Answer, £1711 5 3. 

What premium ought to be paid down for an annuity of £100, to commence 
after the next eleven years, and then to continue during the joint lives of two sisters, 
severally aged fourteen and seventeen, allowing the purchasers interest at the rate 
of 4 per cent, per annum ? Answer, £565 16 3. 

A., or his heirs, will be entitled to an estate in fee simple of £180 10^. per ann., 
after the next four years, provided the present tenants, aged respectively seventy- 
two and (LII.) seventy-six, jointly survive the term. What is the psesent value of 
A.'s inheritance, reckoning interest at 3 per cent, per ann.? — Ans., £171 11 3. 

Two ladies, aged fifty-three and fifty-eight respectively, will, after the next eight 
years, be entitled, during the existence of their joint lives, to the enjoyment of an 
annuity of £130; but being limited in their means, and anxious to protect them- 
selves against the painful uncertainty contingrent on the death of either of them in 
the interim, are willing to dispose of their reversionary annuity for its present value. 
What equivalent sum ought they to receive, allowing the purchaser interest at the 
rate of 4 per cent, per annum ? / Answer, £273 1 9. 



LVI. Two Lives. Deferred annuities. Annual premiums. Two joint lives. 

Deferred Ajnnuities — continued. 

LVL — To Jind tJie present value^ in annucd payments^ of an annuity 
to continue during the joint existence of any two lives, after a 
given term. 

Multiply the present value of ^1 at the ^ven rate, for the deferred term, by — 

The probability of the lives attaining the mcreased ages; deduct the product from unity ; 

Add this difference to the difference between the present values of an annuity of XI on 

the given joint lives, and of an annuity of £1 def. on the joint lives to the incr. ages; — 
The present value, in a single (LV.) payment, of the given annuity on the deferred joint 

lives, <£vided by thb last sum, will be the annual payment requured. 

Two ladies, aged twenty-eight and thirty-three respectively, desirous of providing 
an annuity of .£150, to commence when the eldest of the two shall have attained 
the age of forty, wish to purchase the same for the remainder of their joint lives, 
by an equal annual premium, payable at the beginning of each year till then ; but 
such annual premium to cease should either life fail in the interim. What annual 
premium should they pay, reckoning the interest of money at 3 per cent, perann.? 

The present value, by Table III., of .£l, due 7 years hence, at 3 per cent .,=«C.8 13092; 
7 years, the def. term,-l-28 years, one of given ages, =85 years, one of increased ages; 
7 years, the def. term,4-33 years, other given age, =40 years, other increased age ; 
Pres. val., by Tab. X., of an ann. of .£l, on joint lives, 35 and 40, at 3 per ct., =JC1 1 .213 ; 
Pres. val., by Tab. X., of an ann. of £ 1 , on joint lives, 28 and 33, at 3 per ct., =j£12.474 ; 

The probability (XXVIIL 1 .) of 28 Uving 7 yrs. = i^i^ ; of 33 Uving 7 yrs. = i-f-f^ ; 

OPBRATION« 

£.81 3095^ X im% X m^) =£.62823, which, dedrfrom unity, or 1.00000, =£ .37 1 77 ; 
Then £.02823 X JSll.2I3 (LY.) the present value, in a single payment, of a 

deferred annuity of jCl on the given joint Uves, at 3 per cent., • • . =jC7.04433; 
And£l2.474— £7.04433=£5.42967;+£.37177 =£5.80144: 

Now £7.04433 X £l50 =£1056.6495, value in a single payment of def. annuity of £l50; 
Therefore £l066.6495-r-£5.80144=£182.1357, or £182 2 9, ann. prem. required. 

What present value, in annual premiums, payable at the beginning of each year, 
until the deferred term, but to cease on the failure of either life in the interim, is 
required to purchase during the remainder, after that period, of the existence of 
two joint lives, aged — 
20 and 25, after 7 years, an ann. of £200, at 4 per cent? — Ans., £241 1 9. 

25 and 35, after 10 years, an ann. of £350, at 5 per cent.? — Ans., £186 6 11. 
18 and 33, after 9 years, an ann, of £100, at 3 per cent.? — Ans., £ 90 17 6. 
31 and 51, after 5 years, an ann. of £ 90, at 4 per cent,? — Ans., £112 11 4*. 

26 and 44, after 12 years, an ann. of £ 80, at 5 per cent.? — Ans., £ 25 11 10. 
37 and 50, after 8 yeai-s, an ann. of £ 30, at 3 per cent.?— Ans., £ 20 5 11. 
17 and 23, after 10 years, an ann. of £250, at 4 per cent? — Ans., £186 10 0. 
25 and 27, after 6 years, an ann. of £280, at 5 per cent?— Ans., £346 12 1. 
72 and 76, after 4 years, an ann. of £180, at 3 per cent?— Ans., £ 58 1 3. 
53 and 58, after 8 years, an ann. of £130, at 4 per cent. ?— Ans., £ 49 3 8. 

What annual premium ought to be paid at the beginning of each year for an 
annuity of £100, to commence after the next eleven years, and then to continue 
during the joint lives of two sisters, of the respective ages of fourteen and seven- 
teen, the annual premiums to cease on the death of either lady happening within, 
the term, reckoning interest at the rate of 4 per cent, per annum ? 

Answer, £69 7 6. 



LVII. Two LivBS. Temporary annuities. Single payments. Two joint lives. 

TEMPORARY ANNUITIES. 

L VIL — To find the present value of an annuity^ to contintie a given 
number pf years^ at a given rate per cent.j upon two given lives 
jointly surviving the term. 

Deduct the present value of an annuity of £1, deferred (LV.) on the joint lives the given 
. term, from the present value of an annuity of £1 on the given joint lives ; 
The result, multiplied by the given annuity, will be the present value required. 

Two ladies, aged twenty-seven and thirty-two respectively, are in the enjoyment 
of an annuity, payable yearly, of ^0, which is to continue for the next ten years, 
should they both live so long, but to cease in the event of the death of either of 
them within the term. What is the present value of the annuity, reckoning 
interest at the rate of 3 per cent, per annum ? 

The present value, by Table III., of jBl, due 10 years hence, at 3 per cent., =J6.744094 ; 
10 years, the def. term,+27 years, one of given ages, =37 years, one of increased ages; 
10 years, the def. term,+32 years, other given age, =42 years, other increased age ; 
Pres. val., by Tab. X., of an ann. of .£l on joint lives 37 and 42, at 3 per cent., =j£l 0.828 ; 
Pres vaL, by Tab. X., of an ann. of ^1 on joint lives 27 and 32, at 3 per cent., =<£ 12.641 ; 
The probability (LI.) of 27 and 82 both surviving 10 years =-|f4-^ X l^H : 

Hence £.744094 X £l0.828 X (ff^g X i^) (Ly.)=je5.5467, the present value of an 
annuity of j£l deferred on the joint lives for 10 years : 

Thereibre (£12.641 -£5.5467) x £50=£354.715, ov £354 14 3, pres. val. required. 

What is the present value, during the joint lives of two persons, should they both 
live so long, aged-- 

19 and 24. for next 7 years, of £140 per ann., at 4 per ct. ? — Ans., £ 748 13 9. 

23 and 31, for next 4 years, of £270 per ann., at 6 per ct. ? — Ans., £ 882 15 2. 

35 and 47, for next 9 years, of £400 per ann., at 3 per ct ?— Ans., £2490 2 9. 

54 and 62, for next 5 years, of £ 90 per ann., at 4 per ct? — Ans., £ 316 15 11. 

71 and 74, for next 3 years, of £ 30 per ann., at 5 per ct. ? — Ans., £ 68 6 1. 

80 and 80, for next 2 years, of £ 25 per ann., at 3 per ct?— Ans., £ 31 1 . 

Two brothers, aged forty-five and fifty respectively, are entitled for the next 
ten years, should they both continue to live so long, to the possession of an estate, 
producing a clear income of £52 10«. , payable yearly. What is the present value 
of their annuity, reckoning the rate of interest at 3 per cent, per annum ? 

Answer, £334 6 10. 

Two young men, of the respective ages of twenty-seven and (LII.) thirty, pur- 
chased an annuity of £105, payable yearly, to be continued during their joint lives 
until the youngest reached the age of forty, otherwise to cease. What present 
money did they give for their annuity, calculating interest at the rate of 4 per cent, 
per annum ? Answer, £838 1 5. 

What sum ought to be paid down for the lease of an estate, estimated at a clear 
annual rent of £100, to continue for the next twenty-one years, provided a lady, 
aged thirty-six, and her brother, aged (LII.) forty-two, both survive so long, 
allowing the purchaser interest at the rate of 5 per cent, per annum ? 

Answer, £849 2s. 



LVIII. Two Lives. Temporary annuities. Value of leases. Two joint lives. 

LVIII. — Temporary Annuities — continued. 

Ten years having lapsed in a lease, granted during the joint existence of two 
lives, aged thirty and thirty-five respectively, the clear annual rent of which is esti- 
mated at £100, what fine ought to he paid for. leave to put in two fresh lives, 
severally aged fifteen and twenty, in lieu of the original nominees, allowing the 
tenant interest at the rate of 5 per cent, per annum ? Answer, <£294 4«. 

What sum paid down will purchase the lease of an estate for fourteen years, 
depending on the joint existence of two lives, aged severally fifty-seven and (LIL) 
«ixty, the clear rent of which is <£dO per annum, allowing interest at the rate of 3 
per cent. ? Answer, JE190 12 7. 

An estate, producing £600 a year, for fifteen years to cx)me, suhject to the present 
occupiers, of the respective ages of forty and forty-five, hoth living so long, is to 
be disposed of. What is its present value, supposing the rate of interest at 4 per 
cent, per annum ? Answer, £4691 2 8. 

A landlord agreed to grant a lease for fifty years, during the joint lives of two 
boys, the one aged twelve years and the other (LI I.) fourteen, of an estate estimated 
at £350 per annum, out of which the tenant would be required to pay various 
charges to the amount of £65 annually. What sum ought to be given for the 
lease, allowing the purchaser 4 per cent, per annum compound interest for his 
money ? Answer, £3897 15 3. 

A farmer, aged forty-seven, holds for the term of thirty-three years, contingent^ 
however, on his own life, and that of his son*s, aged twenty-nine, both surviving 
the term, an estate by lease of the full value of £290 per annum, for which he 
pays an annual rent of £110, and also other charges for tithes, taxes, and similar 
expenses, to the amount of £40 annually. What sum ought he to receive for the 
disposal of his lease, supposing 5 per cent per annum the rate of interest allowed ? 

Answer, £1249 9 8. 

What is the present value of the lease of an estate for forty-five years, held on 
the condition that two children, of the respective ages of nine and fourteen, shall 
both exist so long, estimated at £167 \0s, per annum ; but which is charged with 
the payment of an annuity of £67 \0s, for twenty years certain^ assuming an 
allowance of 3 per cent, per annum to the purchaser for the interest of his money ? 

Answer, £1613 5 8. 

A., aged fifty, and B., aged fifty-five, are entitled for the next twelve years, 
should they both live so long, but not otherwise, to an income derived from an 
estate in fee simple, estimated at £150 per annum ; after either of which events, 
C, or his heirs, will enter into possession of it for ever. What is the present 
value of A. and B/s annuity, and of C.*s reversion, supposing money to be improved 
annually at the rate of 5 per cent, interest ? 

Ans., £900 8 10, val of A. and B.*s ann., £i099 11 2, val. of C.'s rever. 

Two ladies, one aged thirty-seven, the other forty-three, are entitled for the next 
seventeen years, or for so many of them as they may both happen to live, to the 
rents of an estate, yielding £200 per annum ; but being desirous to exchange their 
temporary for a permanent income, to continue during the existence of their joint 
lives, what equivalent sum ought they to receive yearly, until the death of one of 
them, reckoning interest at the rate of 4 per cent, per ann.? — Ans., £172 5 9. 

A gentleman desires to pay down such a present sum as will secure to his two 
daughters, of the respective ages of twenty-three and (LIL) twenty-five, an annuity 
of £1200, which is to cease on the youngest life attaining the age of thirty-five, or 
sooner should either of them fail to live so long. Required the present value of 
this provision, assuming that money accumulated at the rate of 5 per cent, per ann.? 

Answer, £8801 16 4. 



LIX. Two Lives. Construction of Table XL Assurances. Two joint lives. 

ASSURANCES FOR THE JOINT EXISTENCE OF TWO 

LIVES. 

LIX, — To find the present value, in a single payment, of an assur- 
ance of the reversion of £1, to be received at the end of the year 
in which either of two given lives may faiL 

Subtract tbe present value of an annuity of £1 on the given joint lives, at the given rate, — 
From the present value of a (XXIV.) perpetuity of £1 at the given rate per cent.; 
Divide this difference by the value of the perpetuity, increased by unity : 
Tbe result will be tbe present value, in a single payment, of the assurance required. 

Required the premium, in a single payment, to assure £1 on the joint 
continuance of the lives of two persons, aged ten and fifteen, aged eleven 
and sixteen, and aged twelve and seventeen, respectively, at the several 
rates of 3^ 4, and 5 per cent, per annum, and according to the North- 
ampton table of mortality? 

The present value of a (XXIV.) perpetuity of £i, at the several rates of — 

3 per cent =£83.833, which, increased by unity, =£34.333; 

4 per cent =£25.000, which, increased by unity, =£26.000; 
6 per cent. =£20.000, which, increased by unity, =£21.000. 

OPERATIONS. 

Present value of an annuity, by Table X., of £l, on two joint lives, aged 10 and 15, 
At 3, 4, and 6 per cent., =15.762, 13.841, and 12.302, respectively; 

Therefore, at the decease of either of two persons, aged 10 and 15, 
(£33.333— £l5.768)-r£d4.3Sd=£.51178, the premium to assure £l, at 8 per cent.; 
(£25.000— £l3.84l)-r-£26.000=£.42919, the premium to assure £1, at 4 per cent.; 
(£20.000— £l2.302)-^£2l.000=£.36657, the premium to assure £l, at 5 percent. 

Present value of an annuity, by Table X., of £l, on two joint lives, aged 11 and 16, 
At 3, 4, and 5 per cent., =15.538, 13.664, and 12.158, respectively; 

Therefore, at the decease of either of two persons, aged 1 1 and 16, 
(£33.333— £l5.538)-7-£34.dS3=£^188l, the premium to assure £l, at 8 per cent.; 
(£25.000— £l3.664)-r-£26.000 =£.43600, the premium to assure £l, at 4 per cenU; 
(£204)00— £l8.l58)-r£2l.000=£.37343, the premium to assure £l, at 5 per cent. 

Present value of an annuity, by Table X., of £l, on two joint lives, aged 12 and 17^ 
At 3, 4, and 5 per cent., =15.808, 18.480, and 12.009, respectively; 

Therefore, at the decease of either of two persons, aged 12 and 17, 
(£33.333— £l5.308)-r-£34.333 =£.52501, the premium to assure £l, at 3 per cent..; 
(£25,000 — £l3.480)-r£S6.000=£«44d08, the premium to assure £l, at 4 per cent. ; 
(£2a0OO— £l2.00e)-7-£si.000=£.38052, the premium to assure £], at 5 per cent. 

Continue these operations until the following Table XI. be completely 
constructed, at the several rates of 3, 4, and 5 per cent, per annum, and 
with 5 years, 10 years, 15 years, 20 years, and 0, for the differences of the ages. 



TABLE XI. 

Showing the value of the reversion^ or the single premium for the assurance^ of £l, 
payable at the end of the year in which the first of two given lives shall failj deduced 
from the Northampton tMe of mortality^ at 3, 4, and 5 per cent, per ann. interest. 



DirrKKRNCK or aoks riYic years. 


DirrsEENCB or ages ten tears. I 


AGES. < 


i PER CKNT. ^ 


1 PXR CENT. 


5 PER CENT. 


AGES. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT. 


10..15 


.51178 


.42919 


.36657 


10..20 


.52968 


.44788 


.38543 


IX.. 16 


.51831 


.43600 


.37343 


11. .21 


.63473 


.46310 


.39062 


ia..X7 


.62501 


.44308 


.88052 


12.22 


.53995 


.45864 


.39590 


13. 18 


.53147 


.44088 


.38743 


13.23 


.64628 


.46408 


.40143 


14.19 


.53776 


.45654 


.39414 


14.24 


.55075 


.46986 


.40714 


15..AO 


.54388 


.46304 


.40071 


15.25 


.55640 


.47577 


.41314 


16. ai 


.54979 


.46927 


.40705 


16. 26 


.66223 


.48192 


.41038 


X7..aa 


.55538 


.47615 


.41300 


17.. 27 


.66800 


.48804 


.42.557 


X8..A3 


.50071 


.48077 


.41862 


18. 28 


.67353 


.49392 


.43148 


19..A4 


.56578 


.48612 


.42400 


19.29 


.67880 


.49950 


.43714 


|ftO..A5 


.57066 


.49119 


.42910 


20..30 


.68390 


.60488 


.44*252 


Ai.ae 


.57522 


.49596 


.43381 


21.. 31 


.58870 


.60992 


.44762 


aa. . 27 


.67062 


.60050 


.43829 


22.32 


.59336 


.51481 


.45248 


aa.aa 


.58407 


.50516 


.44290 


23.33 


.59811 


.51981 


.45748 


fl4. : fl9 


.58862 


.50988 


.44762 


24.. 34 


.60295 


.52492 


.46262 


as.ao 


.59322 


.51460 


.46243 


25.35 


.60787 


.63012 


.46786 


ae..3i 


.59791 


.51966 


.45733 


26.36 


.61288 


.53546 


.47324 


a7..3fl 


.60269 


.52465 


.46243 


27.. 37 


.61798 


.54092 


.47876 


28.33 


.60755 


.52981 


.46757 


28.38 


.62319 


.54650 


.48448 


29. . 34 


.61250 


.63508 


.47290 


29. 39 


.62849 


.56223 


.49038 


30.35 


.61764 


.54046 


.47838 


30..40 


.63394 


.55808 


.49638 


31. 36 


.62267 


.54596 


.48395 


31. .41 


.63936 


.66400 


.50248 


32. 37 


.02791 


.55168 


.48971 


32. 42 


.64480 


.56092 


.60857 


33.38 


.63324 


.56738 


.40667 


33.. 43 


.66028 


.67588 


.51476 


34.39 


.63871 


.56331 


.50176 


34.. 44 


.65581 


.58196 


.52105 


35. 40 


.64428 


.56938 


.60805 


35. 45 


.66149 


.68823 


.52757 


36.. 41 


.64987 


.57560 


.51438 


36.46 


.66726 


.59462 


.53424 


37.. 42 


.65549 


.58166 


.52086 


37.. 47 


.67317 


.60115 


.54114 


38.43 


.66111 


.68785 


.62720 


38.. 48 


.67920 


•60788 


.54824 


39.44 


.66688 


.59423 


.53396 


39.. 49 


.68635 


.61481 


.55557 


40..45 


.67273 


.60073 


.54081 


40.50 


.69165 


.62177 


.56800 


41. .46 


.67866 


.60731 


.54776 


41. .51 


.69758 


.62854 


.57024 


42.. 47 


.68459 


.61396 


.66476 


42.. 52 


.70352 


.63527 


.67738 


43.. 48 


.69056 


.62069 


.50190 


43. 53 


.70946 


.64200 


.68457 


44. 49 


.69668 


.62758 


.56924 


44.. 54 


.71662 


.04886 


.69195 


45. 50 


.70279 


.63450 


.67662 


45. 55 


.72164 


.66585 


.69948 


46.51 


.70882 


.64131 


.58396 


46. 56 


.72784 


.66296 


.60719 


47.52 


.71485 


.64819 


.59133 


47.57 


.73416 


.67028 


.61506 


48.53 


.72100 


.66619 


.59886 


48.. 58 


.74067 


.67762 


.62310 


49.54 


.72720 


.66231 


.60657 


49.59) 


.74707 


.68515 


.63133 


50..55 


.73343 


.66950 


.61438 


50..60 


.75356 


.69273 


.63962 


51. 56 


.73958 


.67658 


.62210 


51. 61 


.76000 


.70019 


.64786 


52.. 57 


.74573 


.68365 


.62981 


52.62 


.76638 


.70760 


.65610 


53.58 


.76190 


.69081 


.63767 


53.. 63 


.77296 


.71642 


.66467 


54.59 


.75813 


.69808 


.64562 


54. 64 


.77957 


.72323 


.67333 


55.. 60 


.76448 


.70642 


.66371 


55.. 65 


.78639 


.73131 


.68233 


56.. 61 


.77077 


.71288 


.66190 


56. 66 


.79326 


.73946 


.69148 


57.62 


.77716 


.72038 


.67024 


57.67 


.80019 


.74773 


.70081 


58.63 


.78368 


.72808 


.67886 


58.68 


.80716 


.75612 


.71029 


59.. 64 


.79026 


.73588 


.68757 


59.69 


.81417 


.76458 


.71986 
.72952 1 


60.65 


.79699 


.74302 


.69657 


60..70 


.82119 


.77308 



TABLE XL 

Showing the value of the reversion^ or the single premium for the assurance, 9f£'h 
payabk at the end of the gear in which the first of two given lives shall fail, deduced 
from the Northampton table ofmortalitg^ at 3, 4, and 5 per cent, per ana. interest. 



DIFFERENCE OF AGES FIFTEEN 


TEARS. 


DIFFERBNCX OF A0E8 TWENT7 TBAR8. | 


AGES. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT. 


AGES. 


3 PER CENT. 


4 PER CENT. 


5 PER CENT, 


10. A5 


.54331 


.46162 


.39871 


10..30 


.55873 


.47746 


.41410 


11 .ae 


.54831 


.46688 


.40386 


11. .31 


.56412 


.48304 


.41962 


ia.A7 


.55369 


.47250 


.40943 


ia..3a 


.56980 


.48900 


.42662 


13. aa 


.55926 


.47831 


.41524 


13.33 


.57563 


.49519 


.43181 


14. aa 


.56497 


.48431 


.42129 


14.34 


JS8166 


.50158 


.43829 


ift.ao 


.57085 


.49064 


.42757 


15.35 


.58783 


.50819 


.44500 


16.. 31 


.57688 


.49700 


.43414 


16.. 36 


.59421 


.51604 


.45205 


17. aa 


.58291 


.50342 


.44067 


17.37 


.60056 


.52192 


.46914 


13. 33 


.58870 


.50962 


.44700 


18.38 


.60673 


.52858 


.46600 


19.34 


.59427 


.51558 


.45305 


19.39 


.61270 


.53504 


.47267 


20.35 


.59969 


.52135 


.45890 


ao..40 


.61856 


.54138 


.47919 


ai..3a 


.60484 


.52685 


.46448 


ai..4i 


.62409 


.54788 


.48529 


aa..37 


.60988 


.53219 


.46990 


aa..4a 


.62942 


.55312 


.49119 


23.. 3a 


.61501 


.53769 


.47548 


a3..43 


.63475 


.55885 


.49705 


24.. 39 


.62025 


.54331 


.48119 


a4..44 


.64017 


.56473 


.60310 


29.40 


.62561 


.54904 


.48710 


a5..45 


.64571 


.57077 


.60933 


a6..41 


.63097 


.55485 


.49300 


86. 46 


.65136 


.57692 


.51571 


27.. 4a 


.63633 


.56065 


.49895 


87.47 


.66709 


.58323 


.62229 


23.-43 


.64109 


.56646 


.50495 


a8..48 


.66295 


.58973 


.52906 


29.44 


.64716 


.57242 


.51110 


a9..49 


.66895 


.69635 


.53600 


30.45 


.65272 


.57850 


.51738 


30..50 


.67495 


.60304 


.54305 


31.. 46 


.65840 


.58473 


.52390 


31. .51 


.68086 


.60958 


.54995 


32.. 47 


.66417 


.59112 


.63057 


38.. 58 


.68672 


.61615 


.65686 


33.. 43 


.67008 


.59765 


.53743 


33.. 53 


.69272 


.62286 


.56395 


34.. 49 


.67611 


.60438 


.54452 


34.. 54 


.69877 


.62966 


.67119 


39. 50 


.68217 


.61115 


.55167 


35.. 55 


.70492 


.63602 


.57862 


36.. 51 


.68814 


.61781 


.56871 


36. 56 


.71118 


.64369 


.58619 


37.. 5a 


.69408 


.62450 


.56576 


37. 57 


.71750 


.66002 


.59395 


33.53 


.70011 


.63131 


.57305 


38.58 


.72397 


.66831 


.60190 


39. 54 


.70026 


.63823 


.58048 


39.59 


.73049 


.66581 


.61005 


40..55 


.71252 


.64535 


.58805 


40..60 


.73713 


.67346 


.61833 


41. .53 


•71878 


.65250 


.59576 


41. .61 


.74380 


.68115 


.62676 


42.. 5 7 


.72508 


.65969 


.60352 


48. 68 


.76047 


.68892 


.63624 


43.. 58 


.73140 


.66692 


.61133 


43.63 


.75732 


.69688 


.64396 


44.. 59 


.73777 


.67427 


.61033 


44.64 


.76422 


.70496 


.65290 


45. 30 


.74424 


.68177 


.62752 


45.. 65 


.77136 


.71336 


.66219 


46.31 


.75079 


.68938 


.63581 


46.. 66 


.77858 


.72192 


.67171 


47..3a 


.75743 


.69712 


.64433 


47.67 


.78589 


.73062 


.68143 


43.. 33 


.76428 


.70512 


.65319 


48. 68 


. .79332 


.73946 


.69138 


49.. 34 


.77124 


.71331 


.66224 


49.69 


.80080 


.74842 


.70152 


50..35 


.77832 


.72169 


.67157 


50..70 


.80829 


.75746 


.71171 


51. .36 


.78537 


.73004 


.68000 


51. .71 


.81669 


.76638 


.72186 


5a.. 37 


.79242 


.73842 


.69029 


58.. 78 


.82300 


.77519 


.73190 


53. 38 


.79949 


.74692 


.69986 


53.. 7 3 


.83022 


.78408 


.74205 


54.39 


.80666 


.76550 


.70952 


54.74 


.83733 


.79273 


.75200 


55. 70 


.81385 


.76415 


.71938 


55. .75 


.84417 


.80112 


.76162 


53.. 71 


.82102 


.77288 


.72929 


56.. 76 


.85061 


.80900 


.77071 


57. 7a 


.82818 


.78158 


.73919 


57.. 77 


.85705 


.81688 


.77986 


58.. 73 


.83526 


.79019 


.74910 


58.78 


.86363 


.82504 


.78933 


59.74 


.84219 


.79869 


.75886 


59.. 79 


.87068 


.83377 


.79952 


60..75 


.84886 


•oUvlH) 


.76829 


60..80 


.87776 


.84262 


.80990 



TABLE XL 

Showing the value of the reversion^ or the single premium for the assurance^ of£\y 
payable at the end of the year in which the first of two given lives shall fail, deduced 
from the Nort/iampton table of mortality, at 3, 4, and 5 per cent, per ann. interest. 



DlFFKaKNCB OF AOK8 TEARS. | 


AGEB. 


3 PER CENT. 


4 PER CENT. 


PER CENT. 


lO.. lO 


.49498 


.41242 


.34929 


11.11 


^0071 


.41796 


.35495 


ia..ia 


^700 


.42438 


.36138 


13.13 


.51353 


.43119 


J36S\9 


14.14 


.52029 


.43831 


.37533 


15.. 15 


.52731 


.44573 


.38286 


16. 16 


.53459 


.45338 


.39061 


17.. 17 


.54164 


.46081 


.39857 


18.. 18 


.54807 


.46765 


.40557 


19.19 


.55390 


.47388 


.41186 


80..80 


.55923 


.47942 


.41752 


ai.Ai 


.66386 


.48427 


.42233 


aa..aa 


.56805 


.48873 


.42657 


A3.. 83 


.57234 


.49312 


'43090 


84.84 


.57668 


.49762 


.43533 


85.. 85 


.58107 


.50215 


.43981 


86.86 


.58553 


.50685 


.44443 


87. 87 


.59007 


.51158 


.44919 


88.88 


.59470 


.51642 


.45400 


89.89 


.59939 


.52135 


.45895 


30. 30 


.60420 


.52642 


* .46405 


31. .31 


.60906 


.53158 


.46924 


38.. 38 


.61402 


.53685 


.47457 


33. 33 


.61905 


.54223 


.48005 


34.34 


.62421 


.54773 


.48567 


35.35 


.62945 


.55338 


.49143 


36. 36 


.63478 


.55915 


.49738 


37.. 37 


.64026 


.56512 


.50348 


38.. 38 


.64582 


.57119 


.50981 


39. 39 


.65153 


.57746 


.51629 


40..40 


•65736 


.58385 


.52305 


41. .41 


.66315 


.59023 


.52971 


48.48 


.66886 


.59650 


.53633 


43.43 


.67451 


.60285 


.54290 


44.44 


.68025 


.60923 


.54967 


45.45 


.68613 


.61577 


.55657 


46.. 46 


.69210 


.62250 


.56371 


47.47 


.69819 


.62935 


.57105 


48.48 


.70440 


.63642 


.57862 


49.49 


.71074 


.64362 


.58638 


50..50 


.71707 


.65073 


.59419 


51. .51 


' .72309 


.65769 


.60162 


58.58 


.72901 


.66446 


•60890 


53.53 


.73498 


.67138 


•61638 


54. 54 


.74104 


.67838 


•62396 


55.55 


.74715 , 


.68542 


•63167 


56.56' 


.75330 " 


.69258 


•63948 


57.57 


.75953 


.69981 


•64743 


58.. 58 


.76579 


.70715 


•65552 


59.59 


.77211 


.71458 


.66371 


60..60 


.77846 


.72208 


.67200 



LX. Two Lives. Value of assurances in single payments. Two joint lives. 

Assurances foe the Joint Existence of Two Lives — cont. 
LX. — To jind^ hy means of Table XI. ^ what sum^ or premium^ 
paid donm now, is egiuil to the value of a given sum, to be received 
at the end of the year in which either of two given lives mxiy fail, 
at the several rates of 3, 4, and 5 per cent per annum. 

Multiply the present value of £], as found by Table XI., due at the end of the year of 
failure of either of the given lives, at the given rate per cent., by the given sum ; the 
result will be the required present value, or premium, in a single payment. 

What sum, or premium, ought to be paid down as the present value, in a single 
payment, of JCIOOO, to be received by the survivor of two persons, aged forty-five 
and fifty respectively, at the end of the year in which either of them may happen to 
die, allowing interest at the rate of 3 per cent, per annum ? 

Pres. vaL of £l, by Tab. XL, at 3 per ct., on failure of either of lives, 46 &50,=£.70279 ; 
Therefore £.70279 X £lOOO=(n. 3.) £702.79, or £702 15 10, the prem. required. 

What principal, or single premium, paid now, will assure, at the death of either 
of two persons, aged — 

25 and 35, the sum of £5000, at 4 per cent. ? . . Answer, £2650 12 0. 

30 and 50, the sum of £2500, at 5 per cent ? . . Answer, £1357 12 6. 

18 and 38, the sum of £1800, at 3 per cent. ? . . Answer, £1092 . 2 3. 

60 and 60, the sum of £1475, at 5 per cent. ? . . Answer, £ 991 4 0. 

48 and 51 (Lll.) the sum of £ 900, at 4 per cent. ? . . Answer, £ 583 I 6. 

37 and 43, the sum of £ 750, at 3 per cent. ? . . Answer, £ 494 4 3. 

What premium should be given, in a single payment, to assure £150 10^. at the 
death of either of two persons, each aged twenty-four, reckoning the rate of interest 
at 3 per cent, per annum ? Answer, £86 15 10. 

What sum, taking the average duration of human life as regulated by the 
Northampton table of mortality, laid up now, and improved at compound interest 
during the existence of two joint lives, aged severally forty-one and (LII.) forty- 
eight, will amount to £500, at the rate of 4 per cent, per ann.? — Ans., £307 15 9. 

Required the value (LIX.) of the absolute reversion of one fourth share of 
£2500 three per cent, reduced annuities, payable at the decease of either of two 
ladies, aged sixty-«even and seventy-two respectively, the stock being valued at 
£80 per cent., but subject to the payment of a legacy of £250 of the same stock, 
reckoning the interest of money at 5 per cent, per annum ? Ans., £343 14 3. 

A market gardener, in the suburbs of London, holds the lease of his house and 
grounds during the joint existence of two lives, severally aged nineteen and twenty- 
four, at the death of either of whom he will be required to pay £500 by way of fine 
for leave to put in a fresh life, and thereby to renew his tenure. His landlord, the 
Corporation of London, however, is willing, at his urgent request, to accept a pre- 
sent payment, in lieu of the reversionary fine, for the extension of the lease with a 
new life, and also to allow him interest at the rate of 5 per cent, per annum for the 
use of his money. What present sum is, on these conditions, the equitable renewal 
price of the gardener's lease ? * Answer, £212. 

Two sisters, of the respective ages of thirty-six and (Lll.) thirty-nine, being with- 
out income, and suffering from pecuniary embarrassments to the extent of £450 7 6, 
desire to dispose of a claim to £3750 three per cent, consols, now valued at £80 
for every hundred pound stock, to which the survivor of them will be entitled on 
the death of the other. A gentleman, who deems this to be an eligible investment, 
agrees, on being allowed interest at the rate of 4 per cent, per annum, to purchase 
the reversion. What sum does he pay for it, and how much, after the liquidation 
of their debts, remains at the disposal of the ladies ? 

Answer, £1706 18 3, value of the reversion, leaving £1256 10 9 clear. 



LXL Two Lives. Value of assurances in annual payments. Two joint lives. 

Assurances for the Joint Existence of Two Lives— conf. 

LXL — To find the present value^ in annual payments^ of the rever- 
sion of £1, to be received at the end of the year in which either of 
two given lives may fail. 

Divide the present value, in a single payment (LIX.), of the reversion of £1, payable at 

the death of either of the given lives, by — 
The present value of an annuity, increased by unity, of £1 on the given joint lives : 
The result, multiplied by the given sum, will be the annual premium required. 

Required what premium ought to be paid annually to assure jClOOO at the de- 
cease of either of two ladies, aged severally forty-five and fifty, reckoning interest 
at 3 per cent, per annum ? 

Present value, by Table XI., of £l reveruon, in a single payment, on 
joint lives, 45 and 50, at 3 per cent., =£ .70279 ; 

Present value, by Table X., of an annuity of ^1» increased by unity, on 
joint lives, 45 and 50, at 3 per cent., =^10.204 ; 

Therefore (£.70279-r£l0.204) X £ 1000 =£68.874, or £68 17 6, ann. prem. required. 

What annual premium will assure, at the death of either of two persons, aged — 
16 and 21, the sum of £5000, at 4 per cent. ? . . Answer, £170 9. 

21 and 31, the sum of £4500, at 5 per cent. ? . . Answer, £173 12 1 1. 

31 and 46» the sum of £4000, at 3 per cent. ? . . Answer, £224 1 1 2. 

46 and 66, the sum of £3500, at 4 per cent. ? . . Answer, £349 9 7. 
66 and 66, the sum of £3000, at 5 per cent ? . . Answer, £378 1 4. 
70 and 73 (LIX.), the sum of £2500, at 4 per cent.? . . Answer, £434 14 11. 
23 and 29, the sum of £2000, at 5 per cent. ? . . Answer, £ 76 10 6. 
34 and 45, the sum of £1500, at 3 per cent. ? . . Answer, £ 84 14 3. 

47 and 54, the sum of £1000, at 4 per cent.? . . Answer, £ 73 12 11. 
80 and 80, the sum of £ 500, at 5 per cent. ? . . Answer, £141 17 3. 

What premium, payable (XXXI. 2.) half-yearly, is required to assure the sum 
of £450 lOs. to the survivor of two persons, severally aged twenty-four and thirty- 
nine, reckoning interest at the rate of 5 per cent, per ann. ? — Answer, £20 7 4. 

What sum laid up annually, and improved at compound interest during the joint 
lives of two persons, aged thirty-six each, will, according to the average duration 
of human life, as observed at Northampton, amount to £960, at the death of either 
of them, at the rate of 4 per cent, per annum ? Answer, £46 16 8. 

An advocate in Edinburgh, forty-two years of age, wishes to assure the joint 
lives of himself and his wife, aged forty, for the sum of £5000, for the benefit 
of his family, and to pay for the same partly (XXXVlll.) by an immediate sum 
down of £1500, and the remainder by annual payments, the first to commence 
at once. What is the annual premium, supposing the rate of interest 3 per cent, 
per annum ? Answer, £157 6 8. 

A gentleman, aged thirty-three, entitled to the absolute reversion of £1430 17 6 
at the death of either of his two brothers, of the respective ages of twenty-nine and 
thirty-one, desires to exchange his claim for an immediate annuity, to continue during 
the remainder of his life. What ought he to feceive annually as an equivalent, 
interest being allowed at the rate of 4 per cent, per annum ? — Answer, £49 2 4. 

A., aged twenty-six, aud B., aged thirty-one, received a legacy, which amounted, clear 
of all charges, to £2000. Beins desirous to embark additiouid funds in the prosecution of 
their business, and at the same time to preserve the original amount of the legacy to which- 
ever of them might happen to survive the other, proposed to effect their object by means of 
an assurance on their joint lives. Supposing then that the assurance were to be completed 
at once by the immediate payment of the whole of the premium, what capital would be 
rendered available to their present uses? or if, on the other hand, the policy were to be 
paid for at the beginning of each year, what annual premium would be required for its con- 
tinuance, assuming that money improved at the rate of 4 per cent. per. ann. comp. interest? 

.Answer, £960 14«. available; £83 4 4 ann. prem. for the assurance. 



LXII. Two Lives. Rrem. payable for g^ven numb, of years only. Two joint lives. 



ASSUBANCES FOR THE JoiNT EXISTENCE OF TwO LiVES COUt. 

LXII. — To jind what premium^ paid annually for a given number 
of years^ will assure a given sum, to be received at the end of the 
year in which either of two given lives may fail. 

Divide the present value of the reverHion in a single (LIX.) payment, by — 

The present value of a temporary (LVII.) annuity of £1, increased by unity, on the given 

joint lives, for one year less than the given number of payments; 
The result will be the annual premium required for the given number of years. 

What premium, limited to ten annual payments, the first to be advanced imme- 
diately, ought to be given for a policy of assurance of ^1000, on the joint lives of 
two persons of the respective ages of forty-five and fifty, allowing interest at the 
rate of 3 per cent, per annum ; the payments to cease should either of them fail 
within the term ? 

Present value, by Table III., of jBl, due 9 years hence, at 3 per cent., =<£ .76641 7 ; 
9 years, 1 less than payments,+45 years, one of given ages,:=54 years, one of incr. ages ; 
9 years, 1 less than payments,+50 years, other given age, =59 years, other incr. sge; 
Free, val., by Tab. X., of an ann. of £l on joint lives, 54 & 69, at 3 per cent., =<£7.d04 ; 
Probab. (L. 1 .) of given lives, 46 & 50, jointly attoining age of 64 & 59, = ||3o ^ f\f^ ; 
Therefore (£-766417 X £7.304) X (MH X fif?) (LV.) =£3.2866, the present value 
Of £l per annum on the deferred joint lives, 64 and 69: 

Fires. vaL, by Tab. X., of an ann. of £ 1 on given joint lives, 46 St so, at 3 pr. ct., =£9.204 ; 
Hence £9.204— £3.2366 (LVII.) =£5.9684, temporary annuity of £l for 9 years: 

Pres. val., by Tab. XI., of £l rever. on joint lives, 45 & 60, at 8 per cent.,=£ .70279 ; 
Hence £.70379 X £l000 (LX.) =£702.79, value of £l 000 in a single payment : 

Wherefore this latter value, divided by the temporary annuity, increased by unity. 

Or £702.79-r£6.9684=£l00.8d5, or £100 17 1, ann. prem., in ten payments, req. 

What annual premium, to cease at the death of either, will assure, during the 
joint existence of two lives, aged — 

13 and 18, £3000, by 12 payments, at 4 per cent. ? . . Answer, £156 3 1. 

19 and 26, £2500, by 14 payments, at 5 per cent ? . . Answer, £122 8 5. 

27 and 37, £2000, by 20 payments, at 3 per cent. ? . . Answer, £111 4 10. 

80 and 80, £1500, by 4 payments, at 4 per cent. ? . • Answer, £517 2 10. 

75 and 77, £1000, by 2 payments, at 5 per cent. ? . . Answer, £463 5 0. 

38 and 43, £ 500, by 7 payments, at 3 per cent. ? . . Answer, £ 58 8 2. 

A gentleman, aged forty-seven, deriving a considerable income from his appoint- 
ment as chief secretary to one of the judges, aged fifty-two, of the Court of Chan- 
cery, the whole of which might be lost in a moment by the happening of either of 
two events, namely, either by the occurrence of his own death, or by the death of 
the judge, is anxious, for the sake of his wife and numerous family, to avert the 
distressing consequences of such a misfortune, by investing, for the next seven 
years (but the investments then to cease, or sooner should he not survive so long), 
so much out of his annual emoluments as will secure the sum of £4073 10#., to 
be paid to his representatives, whenever the life of the judge, or that of his own, 
shall fail. What sum ought he to pay annually, for seven years, as an equivalent 
for this reversion to his family, allowing at the rate of 4 per cent, per annum for 
the interest of money ? Answer, £497 12 10. 

p 



LXIII. Two Li ves. Value of endowments. Single payments. Two joint lives. 

ENDOWMENTS. 

LXIII. — To find the vcdiie^ in a single payment, of an endowment^ 
that is, of a given sum, to he received at the end of a given number 
of years, provided two given lives jointly survive the term. 

Multiply the present value of £1, as found by Table III., due at the end of the given 
term, bv the probability (L. 1 ) that the given lives will both survive the term ; the result, 
multipLed by the given sum, will be the present value required. 

What is the present value, in a single payment, of j£500, to be received at the 
end of fifteen years, provided two persons of the respective ages of twenty and 
twenty-five shall then be both living, reckoning the interest of money at 8 per cent, 
per annum ? 

The present value, by Table III., of i£l, due 15 years hence, at 3 per cent.,:=^.641862; 
The probability (L. 1.) of 20 and 25 both surviving 16 years = ^ £^^ X \W^ \ 
Therefore ^.641862 X (f^ X \^l J) X je600=£l91.4992, or £191 10«., the present 
value of the endowment required. 

What sum should be paid down now to receive, after a given number of years , 
provided two persons jointly survive the term, but not otherwise, severally aged — 

9 and 14, after 12 years, the sum of £2500, at 4 per cent. ?- 
15 and 15, after 15 years, the sum of £2250, at 5 per cent. ?- 
26 and 41 , after 10 years, the sum of £2000, at 3 per cent. ?• 
42 and 62, after 7 years, the sum of £1750, at 4 per cent. ?- 
50 and 50, after 9 years, the sum of £1 500, at 5 per cent.?- 
1 1 and 17, after 1 1 years, the sum of £1250, at 4 per cent.?- 
13 and 14, after 20 years, the sum o^ £1000, at 3 per cent. ?- 
73 and 73, after 3 years, the sum of £ 750, at 4 per cent.?- 
21 and 24, after 15 years, the sum of £ 500, at 5 per cent.?- 
19 and 27, after 18 years, the sum of £ 250, at 3 per cent ?- 

Two persons, aged twenty-four and twenty-seven respectively, will be entitled 
to receive £700, should they both survive seven years ; what is the value, in a 
single payment, of their expectation, assuming the rate of interest to be 4 per cent, 
per annum ? Answer, £420 3 8. 

Two ladies, severally aged thirty-one and thirty-six. will be entitled to £1000 
fine on the expiration of a lease, which has fourteen years to run, provided they 
jointly survive that period ; required the present value of the fine, allowing interest 
at the rate of 5 per cent, per annum ? Answer, £276 6 11. 

Required the present value of £1200, receivable ten years hence by two persons, 
now of the respective ages of twenty and twenty-eight, if they shall then be both 
living, but not otherwise, allowing interest at the rate of 3 per cent, per annum ? 

Answer, £636 15 4. 

An endowment of £3000 was purchased for two children, aged three and five 
years respectively, to be received and divided equally between them, upon condition, 
but not otherwise, of their both surviving the term of eighteen years. What pre- 
mium, in a single payment, was given for this contingent reversion, on the sup- 
position that money constantly accumulated at the rate of 4 per cent, per annum ? 

Answer, £868 5 2. 
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LXIV. Two Lives. Endowments. Annual premiums. Two joint lives. 

Endowments — continued. 

LXI V. — To find the present value^ in annual payments^ of an en- 
dowment^ that is^ of a given sura to he received at the end of a 
given number of yeara^ provided two given lives jointly survive 
the term. 

Diyide the present value of the endowment in a single (LXIII.) payment, by the present 
Taloe of a temporary (LVIL) annuity, increased by unity, of £1 on the given joint lives, 
for one year less than the deferred term ; the result, multiplied by the given sum, will 
be the annual premium required. 

What annual premium ought to be paid, the first immediately, for an endowment 
of j£500y to be received on two children, aged eleven years and sixteen years, 
respectively, surviving nineteen years, but noi otherwise, supposing the rate of 
interest 3 per cent, per annum ? 

18^one year less than the deferred term ; 

The present value, by Table III., of jCl, due 18 years hence, at 3 per cent.,=«C.587395; 

18 years,+ll years, one of given ages, =29 years, one of increased ages; 

18 years^+ie years, other given age, =34 years, other increased age ; 

Prea. val., by Tab. X., of an ann. oi£\, on joint lives, 29 and 34, at 3 per ct.,=j£12.d04 ; 

Prea. val., by Tab. X., of an ann. of JC1» on joint lives, 11 and 16, at 3 per ct.,^j£ 15.538; 

Ftobability (L. I.) of the lives, 11 and 16, both surviving 18 yrs.,= ( ^^^g X f^ff ) : 

Now je.687396 X £l2-304 X ( J||J X 4fff ) (LV.) =^4.8583, the present value 
Of an annuity of £l^ deferred on the given joint lives for 18 years: 

And JB15.5380— £4.3688 (LVIL) =£11.1 797, value of temporary ann. for 18 years; 
Which, increased by unity, =£12. 1797: 

But 19 years is the entire term^for which the endowment is deferred ; and the 
Present value, by Table III., of <£l, due 19 years hence, at 3 per cent., . =£.570286; 
Therefore £.570286 X (|m X ^^) X £600 (LXHL) =£165.9556, the pres. value 
Of the endowment of £500 in a single payment : 

Consequently £l66.d666-7-£l2-l797 =£13.625, or £13 12 6, ann.prem. required. 

What premium, commencing immediately, should be paid annually, to receive, 
after a given number of years, provided two persons jointly survive the term, but 
not otherwise, severally aged — 

14 and 19, after 13 years, the sum of £3000, at 4 per cent.? — Ans.,£l36 15 9. 
17 and 18, after 1 1 years, the sum of £2500, at 5 per cent ? — Ans., £1 36 9 2. 
20 and 23, after 10 years, the sum of £2000, at 3 per cent.? — Ans., £139 5. 
31 and 41, after 12 years, the sum of £1500, at 4 per cent.?— Ans., £ 68 3 5. 
42 and 48, after 7 years, the sum of £1000, at 5 per cent. ? — Ans., £ 92 13. 
50 and 50, after 5 years, the sum of £ 500, at 4 per cent.?— Ans., £ 72 15 6. 
13 and 14, after 9 years, the sum of £ 100, at 3 percent.? — Ans., £ 8 7 9. 

Two sisters, the one aged fifteen, the other (LIl.) eighteen, will be entitled, at 
the end of eight years, should they both be then living, to receive the sum of £800; 
but being desirous to exchange their endowment for an equivalent annuity, payable 
at the beginning of each year, what income ought they to receive annually until the 
same becomes due, allowing interest at 4 per cent, per ann.? — Ans., £72 18 3. 

Two ladies, aged thirty-six and forty- one, respectively, sold the lease of an estate, 
for ten years, for the sum of £1500, at the expiration of which period, provided 
they both survive the term, they will be entitled, but not otherwise, to renew the 
same, and to receive a similar sum by way of fine. But their tenant wishing to com- 
mute the fine by a yearly payment, what sum, payable yearly, ought they to 
receive as an equivalent, supposing money to accumulate at the rate of 3 per cent, 
per annum ? Answer, £95 9 2. 



LXV. Two Lives. Deferred assurances. Single payments. Two joint lives. 

DEFERRED ASSURANCES ON TWO JOINT LIVES. 

LXV. — To find the valuer in a single payment^ of a deferred 

assurance on two given joint lives. 

Multiply the value, in a single payment, of the reversion of £1> to be received at the end 

of tne year of the failure of the ^iven joint lives at the increased ages, by — 
The probability of the given lives jointly surviving the deferred term ; 
Multiply this product by the present value of £1 for the given term ; 
The result, multiplied by the given sum, will be the present value required. 

One of two persons, aged twenty-seven and thirty-two, respectively, will be en- 
titled to the sum of JSIOOO, at the death of the other, provided however that they 
both survive the term of eleven years. What is the value of the reversion, sup- 
posing the rate of interest to be 3 per cent, per annum ? 

11 years, the def. term,+27 years, one of given ages, =88 years, one of increased ages; 
11 years, the def. term,+32 years, other given age, ^=43 years, other increased age ; 
Pres. val., by Tab. XL, of rever. of ^1 on joint lives, 38 and 43, at 3 per ct^=jB.661 1 1 ; 

Present value, by Tab. III., of £l, due 11 years hence, at 3 per cent, =.£.722421 ; 
Probab. (L. 1.) of given joint lives, 27 and 82, surviving 11 years, = ( ^^^ - g - x \ - \ ^ * ) ; 

Therefore £.661 1 1 X (f m X \^) X £.722421 X £l000=£315.1848. 

Or £315 3 9, the present value required. 

What principal, or single premium, paid now, will assure, at the death of either 
of two persons, provided they jointly survive the term, but not otherwise, severally 
aged — 

18 and 28, £4000, after 20 years, at 4 per cent.? Ans., £530 10 2. 

25 and 32, £3500, after 15 years, at 5 per cent.? Ans., £515 12 6. 

47 and 60, £3000, after 10 years, at 4 per cent? Ans., £694 15 10. 

38 and 38. £2500, after 14 years, at 3 per cent.? Ans., £610 8 1. 

64 and 67, £2000, after 7 years, at 5 per cent. (LIX.)? . . Ans., £469 5 1. 

56 and 61, £1500, after 8 years, at 4 per cent.? Ans., £413 6 8. 

70 and 74, £1000, after 5 years, at 5 per cent? Ans., £258 1 6. 

19 and 34, £ 500, after 9 years, at 3 per cent? Ans., £178 14 9. 

A man and his wife, whose respective ages are fifty-three and fifty-eight, desire 
to assure, to whichever of them may happen, after the next six years, not other- 
wise, to survive the other, the sum of £250, by payment of a present sum down. 
What premium ought they to give for the reversion, reckoning interest at the rate 
of 4 per cent, per annum? Answer, £91 15*. 

The sum of £300 was bequeathed to a young man, or his heirs, on the death of 
either of his aunts, severally aged thirty-one and forty- six, provided, however, they 
jointly survived the term of ten years. What is the value of his reversion, in a 
single payment, assuming that money accumulated yearly at the rate of 3 per cent, 
per annum? Answer, £98 17 10. 

A., who was entitled to the absolute reversion of £5000, upon the decease, after 
the next five years, of either of his parents, aged respectively forty-three and (Lll.) 
forty-six, having become bankrupt, his creditors, in order to satisfy their just 
demands, which amounted in the aggregate to £790, compelled him to dispose of 
his claim entirely, and surrendered to him the difference arising from the sale of it. 
What present unencumbered capital did he obtain by this transaction, supposing 
the purchaser to have been allowed interest at the rate of 5 per cent per annum ? 
Answer, Total val. of rever. £l796 6 2- £790=£1005 6 2 rem. unencumb. 



LXVI. Two Livxs. Def. assurances. Annual premiums. Two joint lives. 

Deferred AssmiANCES on Two Joint Lives — continued. 

LXVI. — To Jind the value^ in anniud payments^ of a deferred 

assurance on two given joint lives. 

Divide the value of the deferred assurance, in a single payment, on the given joint lives, 
by the present value of a temporary (LVII.') annuity of j£1, increased by unit^, for one 
year less than the number of years deferrea ; the result, multiplied by the given sum, 
will be the annual premium required. 

A gentleman will be entitled ahsolutely to the sum of ^1000 at the decease, 
after the next eleven years, not otherwise, of either of two persons, whose several 
ages are twenty and twenty-five. What is the present value of the reversion in 
annual payments, commencing immediately, calculating interest at the rate of 3 per 
cent, per annum ? 

Present value, by Table III., of ^1, due 11 years hence, at 3 per cent.,=JB .722421 ; 
1 1 years, the def. term,+20 years, one of given ages, =3 1 years, one of increased ages ; 
11 yean, the def. term,+25 years, other given age, =36 years, other increased age; 
Pres. val., by Tab. XL, of rever. of £l on joint lives, 31 & 36, at 3 per ct., =£ .62267 ; 
The probability (L. 1.) of 20 and 25 both surviving 11 years = { l\\% X \\\l ) ] 
Therefore (LXV.) £.722421 x £.62267 X (f^^ X i^if ) X £ 1000= £3 12.3034, the 
present value of the deferred assurance of £1000, in a single premium: 

10=one year less than the deferred term; 

Present value, by Table III., of £!» due 10 years hence, at d per cent.,=£ .744094 ; 
10 years,+20 years, one of given ages, =30 years, one of increased ages ; 
10 year8,+25 years, other given age, =35 years, other increased age; 
Pres. val., by Tab. X., of an ann. of £l on joint lives, 30 & 35, at 3 per ct., =£12.131 ; 
The probabflity (L. 1.) of 20 and 25 both surviving 10 years = (fff^ X |^^) ; 
Therefore (LV.) £.744094 X £l2.131 x(fff|xA^iS) =£6.49747, the pres. value 
of £l annuity, deferred on the given lives for one year less than the given term: 

Pres. val., by Tab. X., of an ann. of £l on given lives, 20& 25, at 3 per ct., =£13.74 1 ; 
Therefore (LVII.) £l3.741 -£6.49747 =£7.24353, the present value of a tempo- 
rary annuity of £l on the given lives, for one year less than the given term : 

This last value, increased by unity (£7.24353+1), =£8.24353 : 

Hence £312.3034, the single payment,-r£B.24353 =£37.8847, or £37 17 9, the ann. 
premium required. 

What annual premium, commencing immediately, will assure at the death of 
either of two persons, provided they jointly survive the term, but not otherwise, 
severally aged — 

17 and 17, the sum of £2000, after 14 years, at 4 per ct.? .... Ans., £ 42 17 1. 
38 and 46, the sum of £1500, after 9year8,at5perct.(LII)?— Ans.,£ 58 13 3. 
6dand67,thesum of £1000, after 4 years, at 3 per ct.? .... An8.,£l45 13 2. 

IVhat annual premium, payable at the beginning of each year, is required to 
assure the sum of £500, at the decease of either of two gentlemen, the one aged 
twenty-seven, the other aged thirty-two, contingent on the condition of their both 
surviving fourteen years, reckoning the interest of money at 4 per cent, per ann. ? 

Answer, xl 1 6 5. 

A., who holds an estate, the lease of which will be renewable by the payment, to his 
landlord, of a fine of £1200, at the death of either of two persons, each of whom is 
now aged forty, provided such event shall take place after the next seveh years, but 
not otherwise, wishes to lay up immediately, in lieu of the fine, an equivsjejiCajMiuity, 
to meet it when due. What sum ought he to invest yearly, suppdkiug-^intei^st 
at 5 per cent, per annum ? Answer, £65 98. 



LXVII. Two Lives. Temporary assurances. Single payments. Two joint liTes. 

t 

TEMPORARY ASSURANCES ON TWO JOINT LIVES. 

LXVII. — To find the value^ in a single payment^ of a temporary 

assurance on two given joint lives. 

Subtract the value of a deferred (LV.) assurance from the value of an assurance on 
the eiven joint lives for the whole (LX.) term ; the result, multiplied by the given sum» 
will be the temporary assurance required. 

Required the value, in a single payment, of a temporary assurance of jBlOOO, 
for ten years, on the joint lives of two ladies, severally aged thirty-three and 
thirty-eight, reckoning the interest of money at 3 per cent, per annum ? 

10 years, the def. term^+Sd years, one of given ages, =43 years, one of increased ages; 
10 years, the def term,+38 years, other given age, =48 years, other increased age ; 
Pres. val., by Tab. XI., of rever. of £l, on joint lives, 43 & 48, at 3 per cent, =JE.69056 : 

The present value, by Tab. III., of £l, due 10 years hence, at 3 per cent., =£.744094; 
ProbabiHty (L. 1.) of given joint Uves, 33 and 38, surviv. 10 years, = (tHt ^ WA ) 5 

Hence £.69056 X £.744094 X (H?i X J^) X £lOOO (LXV.) =£334.8134, the pre- 
sent value of the deferred assurance of £1000, in a single payment. 

But val., by Tab. XI., of an assur. of£l on failure of either 33 or 38, at 3 per ct., ^=£.63324 ; 
Therefore £.63324 x £lOOO =£633.24, the present value of an assurance of £1000 
on the given joint lives for the whole term. 

Consequently £633.24— £334.8 134 =£298.4266, or £298 8 6, the value, in a 
single payment, of the temporary assurance required. 

What premium, in a single payment, will assure, at the death of either of two 
persons, provided such event shall happen within the given term, but not otherwise, 
aged respectively — 

1 8 and 18, sum of £5000, within 17 years, at 4 per ct.? .... Ans.,£l5l3 6 6. 

4 1 and 44, sum of £4000, within 15 years, at 5 per ct. (LII.) ?— Ans., £1628 13 6. 

24 and 29, sum of £3000, within 12 years, at 3 per ct. ? . . . . Ans., £ 877 16 0. 

39 and 46, sum of £2000, within 8 years, at 5 per ct. ? . . . . Ans.,£ 543 16 1. 

26and41,8umof £1000, within 5 years, at 4 per ct ? . . . . Ans.,£ 161 9. 

72 and 72, sum of £ 500, within 3 years, at 3 per ct. ? . . . . Ans.,£ 187 15 7. 

What sum should be paid down now to assure £750, to be payable, provided, 
but not otherwise, two persons, now severally aged fifty and fifty-five, do not jointly 
survive the term of six years, interest being allowed at the rate of 4 per cent, per 
annum ? Answer, £222 10 6. 

A person desires to assure £3000, to be payable, provided the joint lives of his 
two sons, the one aged eighteen and the other twenty-three, shall fail within the 
term of four years ; required what premium he ought to pay down for this assur- 
ance, reckoning interest at the rate of 5 per cent, per annum ? 

Answer, £293 13 6. 

During the period of thirteen years, A., or his heirs, will be subject to the pay- 
ment of the sum of £1000, by way of fine, for the renewal of a lease, provided, 
but not otherwise, that either of his nieces, who are now each of them of the age 
of fifteen,; shall die in the interim. What premium, in a single payment, ought he 
to give i^'^^sure the amount of the fine, allowing interest at the rate of 3 per cent, 
per anhum ? Answer, £244 2 3. 



LXVIII. Two Lives. Temporary assurances. Ann. premiums. Two joint lives. 

Temporary Assurances on Two Joint Lives — continued. 

LXVIII. — To Jind the value^ in annual payments^ of a temporary 

assurance on two given joint lives. 

Divide the value of a temporary (LXYII.) assurance, in a single payment, by — 

The present value of a temporary (LVII.) annuity of £1, increased by unity, on the given 

joint lives, for one year less than the given term ; 
The result, multiplied by the given sum, will be the annual premium required. 

What annual premium is required to assure the sum of JBIOOO on the joint lives 
of two persons, aged twenty-four and twenty-nine respectively, to be paid in the 
event of the decease of either of them happening in the next fifteen years, interest 
being reckoned at the rate of 3 per cent, per annum ? 

Present value, by Table III., of £\f due 15 years hence, at 3 per cent.^^jC .64 1862 ; 
15 years, given term,+24 years, one of given ages, =39 years, one of increased ages; 
15 years,' given term,+29 years, other given age, =44 years, other increased age ; 
Pres. val., by Tab. XI., of rever. of <£l on joint lives, 39 and 44, at 3 per ct., = j6 .66688 ; 
Probability (L. 1 ,) of the lives, 24 and 29, both surviving 15 years, = (^^^ x ||^-|^) ; 
Hence £.641862 X £.66688 X (||i^ X i|| j) (LXV.)a=£^4494, val. of £l assur. def : 

Pres. val., by Tab. XL, of rever. of £l on given lives, 24 and 29, at 3 per ct., ==£ .58862 ; 
Therefore (£.58862 - £.24494) x £lOOO (LXVll.) =£343.680, the present value 
of the temporary assurance of £1000, for 15 years, in a single payment: 

14=one year less than the given tenn of the assurance ; 

Present value, by Table IIL, of £!> due 14 years hence, at 3 per cent.,^£ .661118; 
14 year8,'i~24 years, one of given ages, ^38 years, one of increased ages; 
14 year8,+29 years, other given age, =43 years, other increased age ; 
Pres. val., by Tab. X., of an ann.of £l on joint lives, 38and 43, at3 per ct., =£1 0.635 ; 
Probability (L. 1.) of the lives, 24 and 29, both surviving Uyears, = (l 7 s g y^ -J^^-J-) ; 
Hence £.661118x£l0.635x(i^Xi|^i) (LV.). =£4.200884, the present vine 
of £l assurance, deferred on the given lives for one year less than the given term : 

Pres. val., byTab.X.,of an ann.of £l on given lives, 24 and 29, at 3 per ct.,=£l3.124; 
Therefore £l3.124- £4.200884 (LVII.) =£8.9231 16, the present value of a tempo- 
rary annuity of £1 on the given lives, for one year less than the given term : 

This last value, increased by unity (£8.9231 16+1), =£9.9231 16 : 

Hence £343.680, the single payment,-r£9*923 116 =£34.634, or £34 12 8, the 
annual premium required. 

What annual premium, commencing immediately, will assure, at the death of 
either of two persons, provided such event shall happen within the term, but not 
otherwise, severally aged — 

14 and 14, sum of £3000, for 20 years, at 4 per ct.? .... Ans., £ 77 
29 and 34, sum of £2500, for 1 1 years, at 5 per ct. ? .... Ans., £ 90 
32 and 47, sum of £2000, for 13 years, at 3 per ct. ? .... Ans., £ 95 
50 and 54, sum of £1500, for 9 years, at 4 per ct. (Lll.) ? — Ans., £ 96 
62 and (}8, sum of £1000, for 7 years, at 5 per ct.? .... Ans., £107 
70 and 73, sum of £ 500, for 4 years, at 3 per ct. ? .... Ans., £ 75 10 11. 

Two youths, the one aged fifteen, the other twenty, will be entitled, should they 
jointly survive until the youngest of them shall attain the age of twenty-five, to a 
fortune of £20000, which will otherwise be lost to them for ever. What sum 
ought to be paid in annual premiums, the first immediately, to secure this contin- 
gent inheritance, in the event of either of them unfortunately failing to outlive the 
term, presuming that interest accumulated at the rate of 4 per cent, per annum ? 

Answer, £534 10 3. 
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LXIX. Two Lives. Temp, assurances. Prem. for one year. Two joint lives. 

LXIX. — Temporaey Assurances on Two Joint Lives— coti^. 

A. is in the possession of an estate of the estimated value of JSBOOO (XXV. 2.), 
and will remain so during the joint existence, for the next twenty years, but not 
otherwise, of two persons, whose respective ages are nineteen and (LII.) twenty- 
one; after which interval, the property will descend by inheritance to others. 
Being a prudent and considerate person, and anxious to guard against the contin- 
gencies of life, he contemplates securing this possession, not only for the period 
prescribed, but in perpetuity, by one of two ways, namely, either by the payment 
of an annual premium for assuring the sum on the joint lives for the term, or by 
relinquishing his temporary, in exchangee for an equivalent perpetuity, payment to 
commence immediately ; whichever of these two modes may, upon calculation, appear 
the most advantageous, and thereby preserve the present value of his claim in the 
estate to himself and his representatives. The question then is — To ascertain, in 
the first place, what annual premium A. ought to pay for the assurance on the joint 
lives ? and, in the second, what immediate perpetual annuity he ought to receive as 
an equivalent for the total surrender of his title, the rate of interest regulating both 
valnes being assumed at 4 per cent per annum ? 

Answer, £248 9 1, the annual premium for assuring the joint lives ; 
Or, £127 0, per ann., the equiv. perpet for surrendering his clum. 

To find the premium for an assurance on two joint lives for one year. 

Multiply the present value of £1, due one year hence, at the given rate percent., by — 
The probabihty (L. 2.) that one of the given lives will die in the year; 
The result, multiplied by the given sum, will be the premium required. 

The father of two sons, the one aged twenty, the other twenty-five, will be entitled 
to receive the sum of ^1000, should they both survive, but not otherwise, until the 
youngest shall have attained the age of twenty-one. What premium ought to be 
pud to assure this sum against the contingency of either of them dying within the 
year, reckoning interest at the rate of 3 per cent, per annum ? 

Probab. (L. 1 .) of given lives, 20 & 25, both surriv. 1 yr., =(fHl ^ TtH) J ^' '^^ ^^^^ ' 
This from unity, or (1 — .970435) (L. 2.) =.029565, probab. of joint lives failing in 1 year : 

Present value, by Table III., of jBl, due one year hence, at 3 per cent., =JB.970874 ; 
Therefore (£.970874 X. 029665) x£ 1000 =JE28.7 04, or £28 14 1, prem. required. 

What premium is required to assure, for one year, in the event of either of two 
persons happening to die within this period, severally aged — 

15 and 15, the sum of £4000, at 4 per cent. ? . . Answer, £ 70 11 11. 

32 and 39, the sum of £3500, at 5 per cent. ? . . Answer, £125 4 6. 

47 and 50, the sum of £3000, at 3 per cent. ? . . Answer, £153 19 5. 

63 and 69, the sum of £2500, at 4 per cent. ? . . Answer, £248 11 0. 

24 and 41, the sum of £2000, at 5 per cent. ? . . Answer, £ 70 2 4. 

79 and 80, the sum of £1500, at 4 per cent. ? -. . Answer, £345 14 5. 

58 and 63, the sum of £1000, at 5 per cent. ? . . Answer, £ 76 17 9. 

13 and 19, the sum of £ 500, at 3 per cent. ? . . Answer, £ 10 11 II. 

A gentleman, who had incurred considerable expense in the education of his two 
daughters, now respectively aged twenty-four and twenty-six, in order to bestow 
upon them attainments and accomplishments suitable to a fortune of £15000, to 
which they would be entitled if they jointly survived another year, but which, 
should either of them happen in the interim to die, would be irretrievably lost to 
them, deemed it advisable to effect an assurance for the term on their joint lives to 
the extent of the sum in expectation. What was the premium paid, reckoning 
interest at the rate of 4 per cent, per annum ? Answer, £451 9. 



LXX. Two Lives. Value of policies. Two joint lives, 

VALUE OF POLICIES ON TWO JOINT LIVES. 

LXX. — 1. To find the value of a policy of assurance^ after having 

existed a ^ven number of years^ on two joint lives, 

Blultiply the annual premium paid at the commencement of the policy, by— 
The present value of an annuity of £1, with unity added, at the increased ages of the joint lives; 
The result, subtracted from the value of the reversion of £1, at the increased ages, multiplied by 
the given sum, will be the value required. 

What is the present value of a policy of assurance of £1000, effected on the joint lives of two 
ladles at the time when they were respectively aged 35 and 40, now ten years ago, the ann. prem., 
which is just due, being £52 15 1, and the rate of interest 3 per cent, per annum f 

lOyrs., the term,-|-35 yrs., one of ages when effecting policy, =45 yrs., one of incr. ages; 
10 yrs., the term,-|-40 yrs., other age when effecting policy, =50 yrs., other incr. age ; 
Pres. val., by Tab. XI., of £l rever., on failure of joint lives, 45 & 50, at 3 per ct., =£.70279 ; 
Hence £.70279 x £lOOO =£702.79, pres. val. of £1000 on failure of 45 and 50 : 

The annual premium paid at the date of the policy for £l000=£52 15 1, or £52.754; 
Present value, by Table X., of an annuity of £l, with unity added, at the 

increased ages, 45 and 50, at 3 per cent., =(9.204+1), that is, ... . £10.204; 
Therefore £702.79- (£52.754 x£l 0.204) =£164.488, or £164 9 9, val. required. 

What is the present value of policies of assurance on two joint lives, who, when they were 
effected, were aged respectively — 

17 and 21,for £5000.dated 15yrs.ago, ann.prem.£l72 2 0, at4perct.r— Ans., £723 3 4. 

30aod30, for £4000, dated 20 yrs. ago, ann. prem. £164 18 10, at5perct.r— Ans., £971 2 7. 

53 and 62, for £3000, dated 10 yrs. ago, ann. prem. £289 13 0, at 3 per ct.?— Ans., £893 12 9. 

28and38, for £2000, dated 18 yrs. ago, ann. prem. £ 89 10 1, atSperct.?— Ans., £476 1 2. 

31 and 43. for £1000, dated 25 yrs. ago, ann. prem. £ 51 8 5, at4 per ct.?— Ans., £421 9 3. 

40 and 40, for £ 500, dated 30 yrs. ago, ann. prem. £ 27 18 9, at 3 per ct. ?— Ans., £276 8 1 . 

2. To find the present value of a bonus ^ or addition to a policy. 

Multiply the present value of the reversion of £1 at the increased ages, by — 
The given bonus; the result will be the value required. 

Required the present value of a bonus of £300, added to a policy, which was effected some 
years ago on the joint lives of two persons, now aged 48 and 53, reclconing the rate of interest 
at 3 per cent, per annum ? 

Pres val., by Tab. XI., of rever. of £l on incr. ages, 48 and 53, at 3 per cent., =£.72100 ; 
Therefore £.72100 x £300 =£2 16.30000, or £216 65., the pres. value required. 

What is the present value of bonuses added to policies, effected on two joint lives, when 
severally aged^ 

]9and29, bonus of £1000, added after 20 yrs., at 4 per cent.?— Ans., £614 16 3. 

37 and 52, bonus of £ 750, added after 15 yrs., at 5 per cent. ? — Ans., £517 14 4. 

25 and 25, bonus of £ 500, added after 27 yrs., at 3 per cent. ?^ Ans., £364 10 1. 

3. To find what reduction of annual premium is equivalent to the 
present value of a reversionary bonus^ or addition to a policy. 

Multiply the annual premium of an assurance of £1 at the increased ages, by — 
The given bonus; the result will be the reduction required. 

A policy of assurance for £1000 was effected on two joint lives, when aged 34 and 39 respec- 
tively, to which, at the expiration of ten years, a rever. bonus of £100 was added. What reduction 
in the ann. prem. is the equiv. value of the bonus, reckoning interest at 3 per cent, per ann.? 

Present value, by Table X., of an annuity of £l, increased by unity, on 

increased lives, 44 and 49, at 3 per cent., =£10.414; 

Pres. vaL, by Tab. XL, of £l rever., on fail, of joint lives, 44 & 49, at 3 per ct ., =£ .69668 ; 
Therefore £.696€8-r-£l0.414(LXI.) =£.06689, ann. prem. of £l on incr. lives, 44 & 49: 

Hence £.06689 x£ 100 =£6.689, or £6 13 10, the equivalent annual reduction. 

What reduction of annual premium is equivalent to bonuses added to policies, effected on two 
joint lives, when aged respectively— 

20 and 20, bonus of £2000, added after 35 yrs., at 4 per cent. ?— Ans., £1 67 12 1 . 
30 and 35, bonus of £1300. added after 24 yrs., at 5 per cent. ? —Ans., £130 2 7. 
45 and 55, bonus of £1000, added after 10 yrs., at 3 per cent. ? — Ans., £107 4 6. 

Q 



Having, in the preceding chapter, defined and exemplified the opera- 
tions necessary to determine the various values contingent on the joint 
existence of any two lives, the next consideration is to ascertain the 
values of — 

ANNUITIES AND ASSURANCES, 

IMMEDIATE, 
DEFERRED, 

AND 

TEMPORARY, 

IN 

SINGLE AND ANNUAL PREMIUMS, 

ON THE 

LAST SURVIVOR 

OF 



TWO LIVES. 



LXXI. Two Lives. Probab. of survivor — 1. living; 2. failing. Surviv. of two lives. 

SUEVIVOR OF TWO LIVES. 
LXXI. — 1. To find the probability that, of two given liveSy the 
survivor of them wiU outlive a certain nurnber of yearsj or attain 
a given age. 

From the sum of the probabilities that each (XXVII. 1.) of the given lives will severally 

attain the given term, deduct — 
The probability that both (L. 1.) the given lives will jointly survive it; the result will 

be the probability required. 

Required the probability that the survivor of two lives, whose respective ages are 
eighteen and twenty-three, will outlive the term of ten years^ according to the 
Northampton table of mortality? 

Number living, by Table VI., at 28, one of the increased ages, • • . . . =4585 

Number living, by Table VL, at 18, one of the given ages, =5262 

Therefore 4535-f-5262 (XXVIII. 1.)=.86184, the probability of 18 surviving 10 years 

Number living, by Table VI., at 33, the other increased age, =4160 

Number living, by Table VL, at 23, the other given age, =4910 

Therefore 416(H-4910 (XXVUI. 1.) =.84725, the probability of 23 surviving 10 years 

And .86184 X .84725 (L. 1 .) =.73019, the probability of 18 and 23 both surviv. 10 years 

Therefore (.86184+.84725)-. 73019 =.97890, the probability that the survivor of 
the two lives, 18 and 23, will outlive the term of ten years. 

What is the probability that the survivor of two lives, aged respectively — 
15 and 18, will outlive the term of 40 years ? — Answer, .68098, the probability. 
21 and 26, will outlive the term of 30 years ? — Answer, .77658, the probability. 
30 and 39, will outlive the term of 28 years ? — Answer, .69970, the probability. 
44 and 54, will outlive the term of 16 years? — Answer, .80133, the probability. 
51 and 63, will outlive the term of 10 years ? -— Answer, .86804, the probability. 
58 and 69, will outlive the term of 8 years ? — Answer, .85668, the probability. 

2. To find the probability that^ of two given lives, the survivor of 

them shall fail to attain a given age. 

From the sum of the probabilities that each (XXVIIL 2.) of the given lives will seve- 
rally fail to attain the given term, deduct — 

The probabilitv that the joint continuance of the given lives will fidl within the term ; 
the result will be the probability required. 

Required the probability that the survivor of two lives, whose respective ages 
are eighteen and twenty-three, will fail to outlive the term of ten years, according 
to the Northampton table of mortality ? 

The probabflity (XXVni. 1.) of 18 surviving 10 years, is .86184 ; 

Hence 1 —^6184 (XXVIIL 2.)=.13816, the probability of 18 dying in 10 years : 

The probability (XXVIIL 1.) of 23 surviving 10 years, is .84725 ; 

Hence 1 -.84725 (XXVIII. 2.) =.15275, the probability of 23 dying in 10 years : 

Probab. (L. 1.) of 18 and 23 both surviving 10 years, is .86184 X .84725=.73019 ; 
Hence 1 —.73019 =.26981, probability of joint lives, 18 and 23, Ming in 10 years: 

Therefore (.13816+.lS27o)— .26981 =.021 10, the probability that the survivor of the 
two lives, 18 and 23, will not outlive the other the term of ten years. 

What is the probability that the survivor of two lives, aged respectively — 
15 and 18, will not outlive the other the term of 40 years?. . . Answer, .31902. 
21 and 26, will not outlive the other the term of 30 years? . . • Answer, .22342. 
30 and 39, will not outlive the other the term of 28 years? . . . Answer, .30030. 
44 and 54, will not outlive the other the term of 16 years ? . . . Answer, .19867. 
51 and 63, will not outlive the other the term of 10 years ? . . . Answer,:. 13 196. 
58 and 69, will not outlive the other the term of 8 years? . . • Answler^ .'14332. 



LXXII. Last of Two Lives. 2. Val. of imm. ann. 3. What ann. a sum wfll porch . 

— ■ I II ■ -■ - ■ - , - ■ ■ ■ — ^ ^ 

LXXII.-^l . To find the present value of an annuity of £A^to con- 
tinue during any two lives j and also during the life of the last of them. 

From the sum of the vadues, as found by Table VIU., of annuities of £1 on each of the 

given liyes, respectivelv, deduct — 
The value, as found by 'fable X., of an annuity of £l on the given joint lives ; the result 

will be the value of an annuity of £1 on their joint lives, and the life of the last of them. 

What is the present value of an annuity of jCl on two lives, and the survivor of 
them, aged 15 and 20, respectively, at the several rates of 3, 4, and 5 per ct. per ann.? 

The present value, h^ Table VIII., of an annuity of ^1 on a life of— 

S p«r cent. 4 per cent. 5 per cent. 8 per cent. 4 per cent. b per cent. 

15,=£19.657; £16.791; £14.588: 20,=£18.638; £16.083; £14.007; 

The present value, by Table X., of an ann. of £l on 16 and 20, at 3, 4, and 5 per cent.,= 

£14.660, £12.961. and £11.585, respectively, 

Therefore, during two lives, and the survivor of them, aged 15 and 20, 

(£l9.657+£l 8.638)— £l4.660=£23.635, pres. val. of an ann. of £l, at 3 per cent.; 

(£l6.791+£l6.033) — £l2.961 =£19.863, pres. val. of an ann. of £l, at 4 per cent.; 

(£l4.588+£l4.007) — £ll.5d5=£17.010, pres. val. of an ann. of £l, at 5 percent. 

What is the present value, at the several rates of 3, 4, and 5 per cent., of an annuity 
of £1 on two lives, and the last of them, aged respectively — 

at 3 per cent. 4 per cent. 6 per cent. 

23 and 28.?— Answer, £22.1570; £18.8670; £16.3250. 

27 and 36 ?— Answer, £20.9722 J £18.0406; £15,7370. 

40 and 40 ?— Answer, £18.9320 ; £16.5740; £14.6580. 

59and69?— Answer, £11.7290; £10.8060; £9.9970. 

IMMEDIATE ANNUITIES. 
2. Single payments. 

What is the pres. val., during two lives, and the surviv. of them, aged respectively — 
68 and 73, of £300 per annum, at 3 per cent.? — Answer, £2730 12 0. 
35 and 50, of £200 per annum, at 4 per cent. ?— Answer, £3238 12 0. 
19 and 27, of £100 per annum, at 5 per cent? — Answer, £1652 17 7. 

A man, aged 50, purchased an annuity of £50, which was to continue during his 
own life and the life of his wife, aged 45, and also during the life of the survivor 
of them. What sum did he pay for the same, reckoning the interest of money at 
3 per cent per annum ? Answer, £846 As. 

3. What immediate annuity a given sum will purchase. 

Divide the girea sum by the ralue of an umaity of £1 on the lest of ibe two lirei. 

What ann., to continue during two lives, and the last of them, aged respectively — 
25 and 30, will £2000 purchase, at 3 per cent ? — Answer, £91 17 5. 
46 and 52, will £1000 purchase, at 4 per cent? — Answer, £67 18 4. 
60 and 65, will £ 500 purchase, at 5 per cent? — Answer, £48 113. 

Two persons, aged severally 53 and 57, hold the lease, during their joint lives, and the 
life of the survivor of them, of an estate of the estimated value of £1550, the present worth 
of which they desire to convert into an equivalent annuity, payable yearly, during the 
longest of their two lives. How much ought they to receive per annum in exchange for 
theu: lease, allowing interest at the rate of 4 per cent, per annum? — Answer, £117 6. 

A clergyman of the church of England, aged 67, was, together with his wife, aged 63, 
reduced, in their declining years, to a state of {)ecuniary distress. Her most gracious 
majestv, the queen Adelaide, contributed to their relief. Other kind fKends aJso sub- 
scribed, and a fund was collected to the amount of £559 117, which was sunk in the 
purchase of an irredeemable annuity, to continue during their joint lives, and the life of 
the survivor of them. What annuity was thus benevolently secured to them, assuming 
the wseres'i of money at 3 per cent, per annum ? Answer, £50. 



LXXI 1 1*. Last OF Two Lives. Def.ann. 1. Single payments. 2. Ann. payments. 

DEFERRED ANNUITIES^ 
LXXIII. — 1. To jind the present value^ in a single payment^ of an 
annuity^ to continue during any two liveSj and the survivor of 
thenij after a given term. 

From the sum of the values of a defeirred annuity of £l on each (XXXIII.) of the 

given lives respectively, deduct — 
The present value of a deferred annuity of £1 on the given joint (LV.) lives ; 
The result, multiplied by the given annuity, will be the present value required. 

What is the present value, in a single payment, during two lives, and the sur- 
vivor of them, aged — 

17 and 22, after 20 years, of £300 per ann., at 4 per cent.? — Ans., £1904 19 5. 
23 and 27, after 15 years, of £250 per ann., at 5 per cent.? — Ans., £1542 7 9. 
29 and 36, after 10 years, of £200 per ann., at 3 per cent.?— Ans., £2462 10 2. 
33 and 43, after 9 years, of £150 per ann., at 5 per cent.? — Ans., £1 189 18 10. 
40 and 54, after 7 years, of £100 per ann., at 4 percent.? — Ans., £ 934 9 6. 
68 and 71, after 3 years, of £ 50 per ann., at 3 per cent.? — Ans., £ 333 5 8. 

What premium ought to be paid down for an annuity of £500, to commence 
after the next twelve years, and then to continue duiing the lives of two sisters, 
and daring the life of the survivor of them, their present ages being 16 and 19 
respectively, allowing interest at 4 per cent, per annum ? Ans., £5274 7 5. 

2, To find the value of the same in annual payments. 

Multiply the pres. value, as found by Tab. III., of £1, at the given rate, for the term, by — 
Probab. (LXXl. 1.) of last of the lives attain.' the incr. age; deduct product from unity; — 
Add this difierence to the difference between the present value (LXXII. 1.) of an ann. 

of £1 on the last of the given lives, and the present value (LXXIII. 1.) of an ann. of 

£1 deferred on the last of the lives for the term ; — 
The present value, in a single (LXXIII. 1.) payment, of the given annuity, deferred on 

the last of the given lives, divided by this last sum, will be the ann. premium required. 

What annual premium, payable at the beginning of each year, ought to be given 
to secure, after the next ten years, an annuity of £400, during the lives of two 
persons, and the life of the survivor of them, now respectively aged 24 and 29, 
reckoning the interest of money at 3 per cent, per annum ? 

The present value, by Table III., of £l, due 10 years hence, at 3 per cent., =£.744094; 
The probability (LXXI. 1.) of last survivor of 24 and 29 outliving 10 years =.9739 15; 
Therefore £.744094 X .973915 =.724684; which, deducted from unity, . =£.275316; 

The proent ralue, by Table VII!., of an annuity The preaent ralue (XXXIII.) of an annuity of jEl. 

of £1 on the^— deferred on the given Uveg to~ 

Given life, 24, = 1 7.983 34, = 10. 1 480 

29,= 17.107 39,= 9.3309 

35.090 19. 4789 

Jo int lives, 24 & 29,= 13.124 (Tab. X.) Def. joint, 34&39, = 5. 9638 (LV.) 

Therefore last life=21.966 (LXXII. 1.) Theref.def.1astlife=13.5151(LXXin.l.) 

Therefore (£21.966-£l3.515l)+£,275316=£8.726216, the divisor: 

And £13.5151 x£400 (LXXIII. l.) =£5406.04, the present value, in a single pay- 
ment, of an annuity of £400, on last of the lives, 24 and 29, deferred for 10 years: 

Consequently £5406.04-r£8.726216=£619.517, or £619 10 4, ann. prem. required. 

What annual premium, the first to be paid immediately, is required to purchase, 
during two lives, and the life of the last of them, aged respectively — 
50 and 57, after 7 years, £350 per annum, at 4 per cent.? — Answer, £441 1 6. 
63 and 65, after 4 years, £200 per annum, at 5 per cent.? — Answer, £345 1 3. 

What annual premium ought to be paid at the beginning of each year for an annuity 
of £100, to commence after the next eleven years, and then to continue during the lives 
of a man and his wife, and during the life of the survivor of them, whose respective ages 
are now 35 and 40, reckoning interest at 3 per cent, per annum P — Answer, £ 1 1 1 7 8. 



LXXI V. Last of Two Lives. Value of temporary annuiUes. 



TEMPORARY ANNUITIES. 

LXXIV. — To find the present value of an annuity^ to continue a 
given number of years^ provided either of two given lives survive 
the term. 

Deduct the present value of an annuity of £1, deferred (LXXIII. 1.) the given term, on 
the last of the lives, from the present value of an annuity of £l on the last (LXXIL 1 .) 
of the given lives ; 

The result, multiplied by the given annuity, will be the present value required. 

What is the present value, should both or either of two persons live so long, aged — 

1 8 and 25, of £500 per ann., for the next 13 yrs., at 3 per ct. ?—Ans., £5238 10 0. 

2 1 and 24, of £300 per ann., for the next 15 yrs., at 4 per ct. ? — Ans., £3276 1 10. 

30 and 38, of £250 per ann., for the next 12 yrs., at 5 per ct.? — Ans., £2180 16 5. 

50 and GO, of£400 per ann., for the next 9 yrs., at 3 per ct.?— Ans., £3009 1 7. 

72 and 73, of£350 per ann., for the next 6 yrs., at 4 per ct ? — Ans., £1683 12 1. 

80 and 80, of£200 per ann., for the next 5 yrs., at 5 per ct. ? — Ans.,£ 726 4 5. 

What sum ought to be paid down for the lease of an estate, estimated at a clear 
annual rent of £1000, to continue for the next twenty-one years, provided a lady, 
aged 36, or her brother, aged 42, one or both of them, shall survive so long, allow- 
ing the purchaser interest at 3 per cent, per ann. ? Answer, £14485 19 3. 

Ten years having lapsed in a lease, granted on two lives, and the life of the 
survivor of them, aged 30 and 35 respectively, the clear annual rent of which is 
estimated at £100, what fine ought to be paid for leave to put in two fresh lives, at 
the original ages, in lieu of the present nominees, allowing the tenant interest at 
the rate of 4 per cent, per annum? Answer, £177 6s, 

A gentleman being in possession of an income of £1200 per annum, to which 
he is entitled for the next twelve years, provided his two daughters, of the respective 
ages of 23 and 28, shall, one or both of them, survive the term, is desirous to 
exchange this temporary for a permanent annuity, to continue during the last of 
the two lives. What sum, payable yearly, ought he to receive, until the death of 
both his daughters, as an equivalent for his present title, reckoning interest at the 
rate of 5 per cent, per annum ? 

Answer, £10509 2 2, present value of the temporary annuity; 
Or £ 643 14 10^ the equiv. ann. on the last of the lives. 

What sum paid down will purchase the lease of an estate for fourteen years, 
depending on the last of two lives, aged severally 44 and 49, the clear rent of 
which is £170 per annum, allowing interest at the rate of 3 per cent. ? 

Answer, £1836 14 0. 

An estate, producing £600 per annum, for twenty years to come, subject to one 
or both of the present occupiers, of the respective ages of 25 and. 35, living so long, 
is to be disposed of. What is its present value, supposing the rate of interest at 
4 per cent, per annum ? Answer, £7862 5 0. 

A., aged 50, and B., aged 55, are entitled, for the next fifteen years, should 
both, or either of them, live so long, to an income of £300 per annum, derived 
from an estate in fee simple ; after the term of their possession, it will revert to C, 
or his heirs, for ever. What is the present value of A. and B.'s annuity, and of C.'s 
reversion, supposing money to be improved annually at the rate of 5 per cent, inter- 
est ? Answer, £2910 6 9, the present value of A. and B.'s annuity ; 

And £3089 13 3, the present value of C.'s reversion. 



LXXV. Last of Two Lives. i^ssurances. Single premiums. 

ASSURANCES ON THE EXISTENCE OF THE LAST OF 

TWO LIVES. 

LXXV. — To find the present value^ in a single payment^ of an 
assurance of the reversion of £1, to be received at the end of the 
year in which the last of two given lives may fail. 

Sabtract pres. yal. of an ann. of £1 on the last (LXXII. 1.) of given lives, at given rate — 
From the present value of a (XXIV.) perpetuity of £1 at the given rate per cent. ; 
Divide this difference by the value of the perpetuity, increased by unity : 
The result will be the present value, in a single payment, of the assurance required. 

What present sum, or single premium, is required to assure £1, to be 
received at the end of the year in which the last survivor of two lives, aged 
1 9 and 24, may happen to die, at the several rates of 3^ 4, and 5 per ct. per ann. ? 

The present value, by Table VIII., of an annuity of £l — 

on a life of 19, on a life of 24, on Joint lives, 1 9 & 24, by Tab. X. 

At 3 per cent., =£18.820 ; =^£17.983 ; =£1 3.908 ; 

At 4 per cent.,=£16.167 ; =£15.660 ; =£12.361 ; 

At 6 per cent., =£14.108 ; =£13.658 ; =£1 1.096. 

Therefore, on the last (LXXII. 1.) of the two lives, 19 and 24, 

(£l8.830+£l7.983) -£l3.908=£22.895, pres. val. of an ann. of £l, at 3 per cent.; 

(£l6.167+£l5JS60)- £12.361 =£19.366, pres. val. of an ann. of £l, at 4 per cent.; 

(£l4.108+£l3.65B)— £ll.096=£]6.670, pres. val. of an ann. of £l, at 5 per cent. 

Now the present value of a (XXIV.) perpetuity of £l, at the several rates of — 

3 per cent =£33.333, which, increased by unity, =£34.333; 

4 per cent. =£25.000, which, increased by unity, =£26.000; 

5 per cent. =£20.000, which, increased by unity, =£21.000. 

Therefore, at the decease of the last of two persons, aged 19 and 24, 
(£».333—£28.895)-^£34.^33 =£.304022, the premium to assure £l, at 3 per cent.; 
(£25.000 —£l9.866)-r-£26.000=£.216692, the premium to assure £l, at 4 per cent, ; 
(£20.000— £l6.670)-r'£2l.000=£.158571, the premium to assure £l, at 5 per cent. 

What is the single premium, at the several rates of 3, 4, and 5 per cent., to assure 
the reversion of £1, to be received at the end of the year in which may happen to 
die the last of two lives, aged respectively — 

at a per cent. at 4 per cent. at 6 per cent. 



£.231476. 
£.622009. 
£.308781. 
£.557771. 
£.364095. 
£.153238. 



34 and 39 ?— Answer, £.393790 ; £.299385 

72 and 76 ?— Answer, £.745609 ; £.680100 

43 and 52 ?— Answer, £.476000 ; £.381 146 

66 and 74 ?— Answer, £.695829 ; £.621792 

51 and 56 ?— Answer, £.530364 ; £.437500 

20 and 20 ?— Answer, £J296799 ; £.2 10346 ; 

What principal, or single premium, paid now, will assure, at the death of the 
last of two lives, aged — 

25 and 25, the sum of £5000, at 3 per cent.?— Answer, £1614 15 5. 

28 and 31, the sum of £3000, at 4 per cent.?— Answer, £ 769 19 3. 

39 and 44, the sum of £4500, at 5 per cent. ? — Answer, £1 189 5 9. 

57 and 65, the sum of £2000, at 3 per cent. ?— Answer, £1200 8 1. 

81 and 82, the sum of £1000, at 4 per cent.?— Answer, £ 779 5 7. 

A young man will, at the death of his father and mother, now severally aged 67 
and 70, but not till then, be entitled to one third share of £30000 three per cent, 
reduced annuities, valued at £80 per cent., but subject to the payment of a legacy of 
£2000 of the same stock ; what is the present value of his reversion, reckoning 
the interest of money at 5 percent, per annum ? Answer, £4049 7 1. 



LXXVI. Last OF Tw(T Lives. L Ann. premiums. 2. Limited ann. premiums. 



Assurances on the Last of Two Lives — contintied. 

LXXVI. — 1. To find the present value^ in annual payments^ of 
the reversion of £1, to be received at the end of the year in which 
the last of two given lives may fail. 

Divide the present value, in a single (LXXV.) payment, of the reversion of £1, payable 
at the death of the last of the given lives, by — 

The present value of an annuity (LXXII. 1.) of £1, increased by unity, on the last sur- 
vivor of them ; 

The result, multiplied by the giyen sum, will be the annual premium required. 

What annual premium will assure, at the death of the last of two persons, aged — 

28 and 31, the sum of £5000, at 3 per cent. ? . . Answer, £ 77 17 10. 

15 and 26, the sum of £3000, at 4 per cent. ? . . Answer, £ 30 1 1 4. 

43 and 48, the sum of £2000, at 5 per cent. ? . . Answer, £ 39 13 9. 

67 and 70, the sum of £4500, at 4 per cent. ? , . Answer, £268 7 9. 

74 and 80, the sum of £2500, at 5 per cent. ? . . Answer, £234 16 0. 

58 and 63, the sum of £1000, at 3 per cent. ? . . Answer, £ 43 4 8. 

A gentleman, aged fifty-two, and his wife, aged forty-seven, being in possession 
of a certain annuity, which will cease entirely on the death of the last of them, are 
desirous to lay up yearly such a portion of it as will assure the sum of £5000 to 
their family, whenever this event may happen. What is the annual premium re- 
quired to provide for this reversion, assuming that money accumulated at the rate 
of 4 per cent, per annum ? Answer, £128 7 5. 



2. To find the value of the same, in annual premiums^ for a given 

number of years only. 

Divide the present value of the reversion in a single (LXXV.) payment, by — 

The present value of a temporary (LXXIV.) annuity of £1, increased by unity, on the last 

of the given lives, for one year less than the given number of payments ; 
The result will be the annual premium required for the given number of years. 

What annual premium will assure, at the death of the last of two lives, aged — 

26 and 31, £2500, by 12 payments, at 5 per cent. ? . . Answer, £ 51 3 0. 

35 and 40, £2000, by 10 payments, at 4 per cent. ? 

46 and 53, £4500, by 7 payments, at 3 per cent. ? 

61 and 69, £3000, by 5 payments, at 5 per cent. ? 

78 and 80, £1500, by 3 payments, at 4 per cent. ? 

19 and 24, £5000, by 15 payments, at 3 per cent. ? 

15 and 25, £1000, by 11 payments, at 4 per cent.? 

30 and 50, £ 500, by 8 payments, at 5 per cent.? 



Answer, £ 73 7 2. 
Answer, £349 2. 
Answer, £327 17 11. 
Answer, £392 2 9. 
Answer, £125 5 10. 
Answer, £ 22 18 8. 
Answer, £ 18 11 7. 



A large landed proprietor, aged fifty-four, having, during his own life, and also 
during the life of his wife, who is of the same age as himself, an immense annual 
revenue, which will terminate at the death of the last of them, is anxious to pro- 
vide, by five annual premiums, a reversion of £20000 to each of his five daughters, 
to be paid to them when both he and their mother shall have ceased to exist. 
What annual premium ought he to pay, for five years only, for these assurances, 
reckoning the interest of money at 3 per cent, per annum } 

Answer, £11424 10 10. 



LXX.Vn. Last of Tvo Lives. Endowments. Deferred assurance^. 

ENDOWMENTS. 

LXXVn. — 1. To find the vcdite^ in a single payment, of an endow- 
mentj iJiat is, of a given sum, to be received at the end of a given 
number of years, provided both, or either of two given lives sur- 
vive the term. 

Multiply the present Talue of £1, as found by Table III., due at the end of the given term, by — 
The proiiability that the last (LXXI. ).) of the given lives will survive the term ; 
The result, multiplied by the given sum, will be the present value required. 

What is the present value, in a single payment, of £500, to he received at the end of 
fifteen years, provided hoth or either of two persons, of the respective ages of 20 and 25, 
shall then be living, reckoning the interest of money at 3 per cent, per annum? 

Answer, £304 7 0. 

Two ladies, or the survivor of them, severally aged 31 and 36, will be entitled to £1000 
fine on the expiration of a lease, which has fourteen years to run, provided both or either 
of them survive that period ; required the present value of the fine, allowing interest at 
the rate of 5 per cent, per annum P Answer, £470 19 6. 

2. To find the value of the same in annual payments. 

Divide the present value of the endowment in a single (LXXVII. 1. ) payment, by— 

The present value of a temporarv (LXXIV. ) annuity of £1, increased by unity, on the last of the 

given lives, for one year less than the deferred term ; 
The result, multiplied by the given sum, will be the annual premium required. 

What annual premium ought to be paid, the first immediately, for an endowment of 
£500, to be received on two children, or one of them, aged 11 and 16 years, respectively, 
surviving nineteen years, but not otherwise, supposing the rate of interest 3 per cent, 
per annum? Answer, £18 9 11. 

Two sisters, the one aged 15, the other 20, will, one or other, or both of them, be en- 
titled, at the end of eight years, should both or either be then living, to receive £800 ; 
but being desirous to exchange their endowment for an equivalent annuity, pavable at 
the beginning of each year, what income ought they to receive annually until the same 
becomes due, allowing interest at 4 per cent, per annum ? Answer, £82 15 6. 

DEFERRED ASSURANCES ON LAST OF TWO LIVES. 

3. Single payments. 

Subtract the value of the deferred assurance of £1 on the joint lives (LXV.), from the sum of 
the values of deferred assurances of £1 on each of the single lives (XXXIII.); the result, multi- 
plied by the given sum, wtU be the value required. 

What principal, or single premium, paid now, will assure the sum of £1000 at the 
death of the last of two persons, sevenuly aged 27 and 82, provided both or either of 
them survive the term of eleven years, but not otherwise, supposing the rate of interest 
to be 3 per cent, per annum ? Answer, £320 12 5. 

The sum of £300 was bequeathed to a young man ana his heirs, at the death of his two 
aunts, aged 61 and 66, provided, however, that one or the other of them survived the term 
of four years, but not otherwise. Wlnt is the value of his reversion in a single payment, 
assuming the interest of money at 4 per cent, per annum? Answer, £154 7 2. 

4. Annuxil payments. 

Divide the value of the deferred assurance, in a single (LXXVII. 8.) payment, on the last of the 

given lives, by — 
The present value of a temporarv (LXXIV. ) annuity of £1, increased by unity, on the last of the 

given lives, for one year less than the number of years deferred ; 
The result, multiplied by the given sum, will be the annual premium required. 

A gentleman will be entitled absolutely to the sum of £1000 at the decease, after the 
next twenty years, not otherwise, of the last of two persons, whose several ages are 20 
and 25. What annual premium, commencing immediately, ought he to pay to assure 
this reversion, in the event of both the lives failing in the term, calculating interest at 
the rate of 3 per cent, per annum? Answer, £16 10 9. 

R 



LXXVIIL Last of Two Lives. Temporary assarances. Value of policies. 

TEMPORARY ASSURANCES ON LAST OF TWO LIVES. 

LXXVIII 1. Single payments. 

Sttbtnct the vmlue of a deferred (LXXVII, 3.) aasurance of £1, from— 

The present value of an assurance of £1 on the last (LXXV. ) of the given lives; 

The result, multiplied by the given sum, will be the temporary assurance required. 

2. Annual payments. 

Divide the value of a temporary (LXXVIII. 1.) assurance of £I» in a single payment, on the last 

of the given lives, by — 
The present value of a temporarv (LXXIV, ) annuity of £1, increased by unity» on the last of the 

given lives, for one year less than the given term ; 
The result, multiplied by the given sum, will be the annual premium required. 

Z. For one year. 

Multiply the present value of £1, as found by Table III., due one year hence, by^ 
The probability f LXXI. 2.) that the last of the given lives will die in the year; 
The result, multiplied by the given sum, will be the premium required. 

Required the Talue, in a single payment, of a temporary assurance of £1000 for ten 
years, on the last survivor of two lives, severally aged 47 and 52, reckoning the interest of 
money at 8 per cent per annum P Answer, £64 9 9. 

What annual premium is required to assure the sum of £1000 on the last survivor of 
two lives, aged 47 and 52 respectively, to be paid in the event of the decease of both of 
them happening in the next ten years, interest being reckoned at the rate of 3 per cent, 
per annum? Answer, £7 9 11. 

What premium is required to assure £1000 for one year,, to be pud in the event of 
two persons, whose respective ages are 47 and 52, both dying within the term, assuming 
the mterest of money at 8 per cent, per annum? Answer, £0 14 11. 

VALUE OF POLICIES ON LAST OF TWO LIVES- 

4. Value of policies. 

Multiply the annual premium paid at the commencement of the policy, hy — 

The present ralue of an annuity of £1, with unity added, on the last (LXXII. 1. ) of the lives at the 

increased term ; 
The result, subtracted from the value of a reversion of £1 on the last (LXXV.) of the lives, at the 

increased term, multiplied by the given sum, will be the value required. 

5. Value of bonuses. 

Multiplv the present value of the reversion of £1 on the last (LXXV.) of the lives at the increased 

term bv the given bonus ; 
The result will be the present valu6 required. 

6. Equivalent reduction of annucd premium. 

Multiply the annual premium of an assurance of £1 on the last (LXXVI. I.) life at the increased 

term bv the given bonus ; ^ 

The result will be the annual equivalent reduction required. 



What is the present value of a policy of assuraifce of £1000, effected on the last sur- 
vivor of two lives, at the time wnen they were respectively aged 47 and 52, now ten 
years ago, the annual premium, which is just due, heing £28 10 8, and the rate of 
interest 3 per cent, per annum? Answer, £183 4 10. 

Reqiured the present value of a bonus of £300, added to a policy for £5000 which was 
effected some years ago on the last survivor of two lives, now aged 57 and 62, reckoning 
the rate of interest at 3 per cent, per annum ? Answer, £176 4 6. 

A policy of assurance for a large sum was effected on the last survivor of two lives, when 
aged 47 and 52 respectively, to which, at the expiration of ten years, a reversionary 
bonus of £300 was added. What reduction in the annual premium is the equivalent 
value of the bonus, reckoning the interest of money at 3 per cent, per annum? 

Answer, £12 8 10. 



PREFATORY REMARKS TO SURVIVORSHIP ANNUITIES. 

The inestimable benefits derivable from the prudent adoption of a sound 
system of life assurance are felt and appreciated by every person who is 
attached to society by any tie which binds man to man and kindred to 
kindred. By a timely recourse to the application of the values of rever- 
sionary annuities, the husband may, at a trifling annual expense^ protect 
his widpw and children from the anguish of want and dependence, should 
they, by his decease, be deprived of his protection and support* The son 
may provide for his parent — the brother for his sister — ^the master for his 
servant — ^in short, all persons, of every class, may, and in all cases at a 
moderate sacrifice, make an ample provision for those, near and dear, who 
may happen to survive them. 

But every thing good on earth may be abused. The purchaser and the 
expectant of a reversion are two very different beings. The one is actuated 
by a holy motive to the performance of a sacred duty, the other is scarcely 
conscious of the value of his inheritance. Ruin and debasement have too 
often followed the reckless anticipation of reversions ; and many contingent 
legatees have, when too late, had to repent, bitterly and incessantly, their 
folly and extravagance in disposing of them. Daily experience exem- 
plifies the truth of these remarks. A young man, full ^ of the dash and 
spirit of the world, the heir, let us suppose, of a thousand pounds per 
annum at the death of his parent, overwhelmed in debts and liabilities, 
which he is too proud to divulge to relations, and too vain or too honorable 
not, at all hazards and at any sacrifice, to discharge, disposes of part or all 
of his valuable expectation, at any price he can at the moment obtain. In 
the mean time, the transaction being finished, the bargain closed, just 
closed, and the father, within a year, a brief year, dies ! Where is the 
patrimony ? remorseless echo answers — where I 

No man disposes, with impunity, of an annuity, whether in possession or in 
expectation. He who does, will have grievous cause at some future period 
of his life, sooner or later, poignantly, but fruitlessly, to deplore his rashness. 

These results cannot be too often or too cogently enforced ; and it is fair 
to presume, that if those who ought to provide for their relatives and friends, 
and those who expect to inherit property on the death of others, were to 
render themselves thoroughly conversant with the principles and calculations 
comprehended in the following chapter on survivorship annuities, and which 
are very easy of acquisition, many a widow and orphan might be left happy, 
and many an heir be preserved from destitution and disgrace. 



SURVIVORSHIP AMUmES AOT) ASSURMCES^ 



IN 



SINGLE AND ANNUAL PREMIUMS. 



LXXIX. Suryivonhip annuities. 1. Single payments. 2. Annual payments. 

SURVIVORSHIP ANNUITIES. 
LXXIX. — 1. To find the present value^ in a single payment^ of a 
given annuity^ to he entered upon by a given life^ at the death of 
another given life. 

From the pres. yal. of an ann. of £1, as found by Tab.YIII., on the expectant life, deduct — 
The present value of an annuity of £1, as found by Table X., on the eiyen joint liyes; 
The result, multiplied by the given annuity, will be the pres. val., in a sin^ paym^-, required. 

2. To find the value of the same in annual pay merds. 

Divide the present val. of the reversionary annuity, in a single (LXXiX. 1 .) payment, by — 
The pres. val. of an annuity, as found by Tab. X., of £l« incr. by unity, on given joint lives ; 
The result will be the annual premium required. 

A person, aged 25, will be entitled to an annuity of JBIOO for life, after the death 
of another person of the same age : what is the present value, in a single payment, 
and also in annual payments, to commence immediately, of this reversionary annuity, 
reckoning the interest of money at S per cent^ per annum ? 

Pres. val., by Tab. YIII., of an ann. of j£l on expectant life, 85, at 3 per ct., =JB17.81 4 ; 
Pres. val., by Tab. X., of an ann. of £l on joint lives, 25 & 25, at 3 per ct, =£13.883 ; 

Therefore, 
(£l7.814-£l3.383)x£l00=:£44d.l00,or je44d 2 0, pres. val. in single payment; 
And £443.100-r-(£l3.38d+l)=£80.a07, or £80 16 2, pres. val. in ann. payments. 

What is the present value, in a single payment, and also in annual payments, 
commencing immediately, on a life aged — '» single in Annual 

° ^' ^ Payments. PaymeDta. 

18,afteralifeaged25,of£300perann.,at4perct.P— Ans., £1175 17 7; £ 87 16 5. 

37, after a life aged 46, of £250 per ann., at 5 per ct. P— Ans., £ 881 4 0; £ 90 12 5. 

53,afteralifeaged63,of£200perann.,at3perct.P— Ans., £ 975 16 0; £125 3 8. 

60,afteralifbaged75,of£100perann.,at4perct.P— Ans., £ 501 16 0; £ 99 18 10. 

What sum should be paid down to secure an annuity of £50 to a wife, now aged 
25, after the death of her husband, aged 30, and then to be enjoyed by her for the 
remainder of her life, assuming the interest of money at 4 per cent, per annum ? 

Answer, £191. 

An estate, worth £500 per annum, will devolve to A., aged 45, to be enjoyed 
by him for the remainder of his life, after the death of another person, B., aged 65. 
What sum, paid down, is the equivalent value of A.'s expectation, calculating the 
rate of interest at 5 per cent, per annum? Answer, £2505 lOj. 

A lady, aged 83, who will be entitled to an annuity of £380, so long as she may 
happen to survive the life of her mother, now aged 53, desires to exchange her 
expectancy for an equivalent annuity, the first payment immediately, and to continue 
during the remainder of her life. What equivalent annuity ought she to receive, 
supposing 3 per cent, per ann. the rate of interest allowed ? — Ans., £148 16 10. 

3. To find what annuity a given sum will purchase^ during a given 

life after the death of another given life. 

IHvide the ^ven sum by — 

The present value of a reversionary (LXXIX. 1.) annuity of £1 on life in expectation ; 

The result will be the annuity required. 

What annuity may be purchased during a life, aged — 

25, after a life aged 40, for £3000, at 3 per cent. ? . . Answer, £503 7 1, 

30, after a life aged 50, for £2000, at 4 per cent. ? . . Answer, £366 6 0. 

45, after a life aged 65, for £1000, at 5 per cent. ? . . Answer, £199 11 3. 

A., aged 37, will, on the decease of B., aged 46, but not till then, enter for the 
remainder of his life upon possession of an estate of considerable annual income. 
Requiring present capital, however, he accepts the sum of £881 4j. in exchange 
for his expectation. What was the reversionary annuity thus disposed of, allowing 
the purchaser mterest at the rate of 5 per cent, per annum ? Answer, £250. 



LXXX. Life or Lives. Succeeding lives. After Another. 

Survivorship Annuities — continued. 

LXXX To find the value^ after the extinction of the existing life or 

livesj of the next succession^ to be then nominated^ to an annuity 
to continue — 1. during a succeeding life ; 2. during the joint exist- 
ence of two succeeding lives ; or S. during the existence of the last 
survivor of two succeeding lives. 

Multiply the reversion of £1, as found by Table IX., on the life in possession, bv— 

1. The annuity of £1 . as found by Table VIII., increased by unity, on succeediogliie ; 

or 2. The annuity of£l,as found byTab.X^increased by unity,onsucceedingjointTiye8; 

or 3. The annuity of £1 ^LXXII. 1.), increased by unity, on last of succeeding liyes; 
The respective results, multiplied by the given annuities, will be the seversl values required. 

What is the present value of the next inheritance, alter the decease of the present 
incumbent, aged 68, to an annuity of JCIOOO, during the life of a person aged 25, 
at the time of presentation, assuming the rate of interest at 3 per cent, per annum? 

Reversion of jBl, by Table IX., on 63, the life in possession, at 3 per ct.,=:jB .71136; 
Ann. of £l, by Tab. VIII., incr. by unity, on 26, succeeding life (17.814+ 1)=£18.814; 
Therefore j£.711d6x£l8.814xJEl000=£l3383.527, or £13383 10 7, pres. value. 

What is the present value of the next inheritance, after the death of the present 
possessor, aged^- 

1. 
59, to £500 per annum, during a life aged 8, at 4 per cent.? . . . Ans., £5641 14 2. 
74, to £300 per annum, during a life aged 30, at 5 per cent.? . . . Ans., £3017 8 7. 
68, to £450 per annum, daring a life aged 21, at 3 p^ cent.? . . . Ans«, £6626 6 5. 

2. 

59, to £500 per ann., during joint lives, aged 9 & 14, at 4 per ct. ? — ^Ans., £4532 4 8. 

74, to £300 per ann., during joint lives, aged 25 & 30, at 5 per ct. ?— Ans., £2465 14 2. 

68, to £450 per ann., during joint lives, aged 16 & 21, at 3 per ct.?— Ans., £5260 11 2. 

8. 

59, to £500 per ann., during last of two lives, 9 & 14, at 4 per cent.? — Ans., £6524 15 1. 
74, to £300 per ann., during last of two lives, 25 & 30, at 5 per cent.? — Ans., £3675 -511. 
68, to £450 per ann., dming last of two lives, 16 & 21, at 3 per cent. ? — Anu., £8320 10 3. 

What is the present value, after the present incumbent, aged 66, of the next 
presentation to a church benefice, the clear annual value of which is £400, suppos- 
ing his successor to be of the age of 15 at the time of presentation, and the rate of 
interest 5 per cent, per annum ? Answer, £3849 16 0. 

A gentleman, aged 54, and his heirs, hold an estate, worth £600 per annum, at 
a pepper-corn rent, on lease, during the joint continuance of his own life and the 
life of his son, aged 34, and have also the right of possession during the existence 
of the last (LXXII. 1.) survivor of two other lives, to be appointed when either he 
or his son may happen to die. What is the present value of the title, after the 
fulure of the joint lives, calculating the interest of money at 4 per cent* per annum, 
and assuming the succeeding lives to be 15 and 20 years of age, respectively, at 
the time of nomination ? Answer, £7881 16 8. 

A copyhold estate, producing £200 per annum, is held on lease by the present 
proprietor during the existence of the last of two lives, severally aged 47 and 52, 
and, on their extinction, then during the joint continuance of two other lives, to be 
put in at the death of the last (LXXV.) of them. What is the present value of 
the next succession, supposing the appointed lives at the time of nomination to be 
18 and 23, respectively, and the rate of interest 5 per cent, per annum ? 

Answer, £799 3 4. 



LXXXI. SnooesriTe lives. Annuities certain after a life or lives. 

Survivorship Annuities — contintied. 
LXXXI. — 1. To find the present vahie of an annuity^ held during 
a given life^ and also afterwards — 1. during another single life; 
or 2. during two joint lives ; or 3. during the last survivor of two 
liveSj each and all to be appointed at the end of the year in which 
the existing life may happen to die. . 

Multiply the revenion of £1, as found by Table IX., on the existing life, by— 

I. The annuity of £1, aa found by Table VIII., increased by unity, on the succeeding life ; 

or S. The annuity of £1, as found by Table X., increased by unity, on the succeeding joint lives ; 

or 3. The annuity of £1 (LXXII. I. ), increased by unitr, on the last of the succeeding lives ; 
The Kspective results, added to the value of an annuity or £1 on the existing life, and multiplied 

by the given annuities, will be the several values required. 

A lady is in possession of an estate, yielding a clear revenue of £1000 per annum, which 
she and her heirs are to enjoy during tne life of a person, now aged sixty-three, and after- 
wards durinff the life of another person, whose age, when appointed at the end of the 
year in which the first life may fail, shall be twenty-five years. Supposing money to 
smimyi**^ constantly at the rate of 3 per cent, per annum, what is tne total present 
value of the lady*s and her heirs* interest in the estate ? 

ReversioD of £l» by Table IX., on 63» the existing life, at 3 per cent., =£ .7 1 1 36 ; 
Ann. of£l, by Table Vin.,incr. by unity, on 25, succeed.life (17.81 4+1), =£18.8 14 ; 
Hence £.71136 x £l8.814=£ld.d8d527, the present value of an annuity of £l during 
the succeeding (LXXX.) life, 25, after the death of 63, the existing life : 

Now an ann. of £l, by Table VIII., on 63, the existing life, at 3 per ct.,=£ 8.910 ; 
There£(£l3.383527+£8.910) X £ 1000 =£22293.527, or £22293 10 7, val. required. 

A merchant, holding an estate of £400 per annum, to which he and his representatives 
are entitled during the life of his wife, now aged thirty-five, and afterwards during the 
existence of the last (LXXII.) survivor of two lives, who shall, when nominated at the 
end of the year in which she may happen to die, be severally aged fifteen and (LII.) 
eighteen, being in want of present capital, disposes of the entire interest in the estate in 
a manner so prudent and connderate, that, after investing from the proceeds of the sale 
sufficient to secure the whole annuity irredeemably to his wife during (XXXI. 1 .) her 
life, be is enabled to embark a considerable sum in commerce. Required what that sum 
was, reckoning the interest of money at 5 per cent, per annum ? 

The total value of the interest in the estate will be found to be £7584 18 ; and the 
value of an annuity (XXXI. 1.) of £400, on alife of 35, is £5000 16«.; therefore 
the difference, £2584 2 0, will be the sum at the merchant*s disposal. 

2. To find the present value of an annuity during the existing life 
or lives J and afterwards for a term of years certain. 

Multiply the reversion of £1, as found by Table IX., on the existing life, by— 
The present value of an annuity of £1 , as found by Table V. , increased by unity, for given term ; 
The result, added to an annuity of £i on the existing life, and multiplied by the given annuity, 
will be the present value required. 

An estate, estimated at an improved rent of £1000 per annum, is held, at a nominal 
rent, durins the life of a person, now aged sixty -three, and afterwards at his decease, for 
a term of thirty years certain : required the present value of this property, supposing 3 
per cent, per annum the rate of interest allowed? 

Reversion of £l, by Table IX., on 63, the existing life, at 3 per cent., =£ .71 136 ; 
Present value of £l per annum, by Tab. V., fbr 30 years, incr. by unity, 

(10.600441+1) =£20.600441; 

Hence £.71 136 X £20.600441 =£14.654329, the present value of £l per annum for 30 

years after existing life : 

Now an ann. of £l , by Table VIIL, on 63, the existing Ufe, at 3 per ct, =£ 8.910 ; 
Theref. (£l4.664329-l-£8.910) X £l000=£23564.3*29, or £23564 6 7, val. required. 

A., and his heirs, possess the lease of an estate, worth £200 per annum clear, during 
the joint existence of two lives, now aged twenty and twenty- five respectively, and after- 
wards, on the extinction (LX.) of either of them, for the term of fifteen years certain. 
What is the present value of A.'s and his heirs* tenure, on the supposition that money can 
be constantly improved at the rate of 5 per cent, per annum ? Ans., £3174 8 1 . 



LXXXII. Perpet. or Ann. certain. After One Live. After Two Lives. 

SuBVivoRSHiP Annuities — continued. 
LXXXII. — 1. To find the present value of the reversion of a per- 
petual annuity after the failure — 1. of a single life; 2. of two 
joint lives; and 3. of the last of two lives. 

From the value of a perpetuity at the given (XXIV.) rate percent., deduct — 
1. The value of an annuity of £1, as found by Table YIII., on the given life ; 

or 2. The value of an annuity of £l, as found by Table X., on the given joint lives; 

or 3. The value of an annuity of £l (LXXII. 1.), on the last of the given lives; 
The respective results, multiplied by the given annuities, will be the several present 

values required. 

What is the present value of the reversion of a perpetual annuity — 

1.— Of JB400, after a life aged 43, ... at 3 per cent. ? — Ans., £ 7668 10 8. 

Of £600, after a life aged 55, ... at 4 per cent. ?— Ans., £ 8879 8 0. 

2.— Of £900, on failure of 43 and 55, . at 5 per cent. ?— Ans., £1 1243 14 0. 

Of £200, on failure of 60 and 65, . at 3 per cent. ? — Ans., £ 5472 13 4. 

3.— Of £350, on survivor of 70 and 75, at 4 per cent. ? — Ans., £ 6001 16 0. 

Of £100, on survivor of 80 and 80, at 5 per cent.? — Ans., £ 1498 16 0. 

The patron to an advowson, that is, to the perpetual right of all future presenta- 
tions, after the death of the present incumbent, aged seventy-two, to a church living, 
producing £500 per annum, out of which is to be paid £100 per annum for curate's 
stipend, and £50 per annum for ezpences in keeping parsonage bouse in repair, for 
rates, and other disbursements, wishes to dispose of the same : what sum ought he 
to receive for it, the purchaser being allowed interest at the rate of 5 per cent per 
annum ? Answer, £5073 12 0. 

The absolute reversion of an estate in fee simple of £300 per annum, clear of all 
deductions, will descend by inheritance to a lady after the failure of the joint exist- 
ence of two lives, aged severally fifty-eight and sixty-three. What is the present 
value of the reversion, reckoning the rate of interest at 4 per cent per annnum ? 

Answer, £5679. 

A. will be entitled, on the death of both his parents, who are now considerably 
advanced in years, the one being aged eighty-five and the other eighty years, to an 
annuity for ever of £1000; but the estate is charged with legacies and other claims 
to the extent of £200 per annum. What is the present worth of the reversion of 
the net income when A. shall enter upon possession, assuming 3 per cent per 
annum to be the rate of interest allowed ? Answer, J^2286l 17 3. 

2. To find the present value of the reversion of what may remain of 
an annuity for a number of years certain after the failure — 1. of 
an existing life ; 2. of two joint lives ; or ^. of the last of two lives. 

From the present value of £l per ann., as found by Table V., for the given term, deduct-^ 
1. Tne present value of an ann. of £l, as found by Table YIIL, on the given life ; 

or 2. The present value of an ann. of £l, as found by Table X., on given joint lives ; 

or 3. The present value of an ann. of £l (LXXII. 1.^, on the last of the given lives; 
The respective results, multiplied l^ given annuities, will be the several values required. 

What is the present value to A. and his heirs of the reversion of a lease, worth 
£300 per annum clear, which has fifty years to run from this time, but to which 
they will not be entitled to succeed until after the death of the present tenant, who 
is now aged fifty-three, reckoning the rate of interest at 4 per cent per annum ? 

Answer, £3253 11 1. 

An elderly gentleman, aged seventv-eight, and his wife, aged seventy-three, are now 
in possession of a lease, the improvea rents of which are valued at £250 per ann. ; the 
lease is determinable at the expiration of forty years fix>m this time. At their decease the 
unexpired term of this lease will descend to their nephew, or his heirs : what is the present 
value of the reversion, assuming interest at 5 per cent, per ann.P — Answer, £2664 15 5. 



LXXXIII. Onb Life. After annuities certain. Two Joint Lives. 

LXXXII — 2. SuEVTvoRSHip Annuities — continued. 

The rents of an estate, valued at jS70 per annum clear, are to be disposed of for 
the term of fourteen years certain, after the death of the present occupant, now 
aged sixty-five, at such price as may yield the purchaser interest at the rate of 5 per 
cent, per annum for the use of his money. What present sum ought to be paid 
down for this reversion ? 

Reversion of jBl, by Table IX., on 65, the existing life, at 6 per cent., =jS .60590 ; 
Pres.val.of£l per ann.,b? Tab. V.,incr. by unity, for Uyrs. (9.898641-f 1), =£10.898641 ; 
Therefore (£.60590 X £10.898641) x £70 =£462.244, or £462 4 11, the present 
value required of the rents to be received after the death of the present occupant. 

What sum ought to be given for an annuity of £500, for twenty-one years, to 
commence at the death of the last (LXXV.) survivor of two lives, now severally 
aged seventy and seventy-five, supposing the interest of money to be calculated at 
4 per cent, per annum ? Answer, £4956 3 1. 

A landlord gpranted the lease of an estate, producing £120 per annum clear, during 
the joint existence of two persons, aged forty-one and fifty-one respectively, and 
agreed to extend the same for the term of nineteen years certain after the failure (LIX.) 
of either of the lives, provided he obtained the equivalent present value. What 
sum ought he to receive, in order that the purchaser may realise interest at the 
rate of 5 per cent, per annum for the use of his money } Answer, £895 8 3. 

LXXXIII. — To find the present value of an annuity certain for a 
given number of yeara^ and afterwards to continue — 1. during an 
existing life; or 2. during two joint lives; or 3. during the last 
of two lives. 

To the present value of £l per annum, as found by Table V., for the given term, add — 

The present value of a deferred annuity of £l for the given term — 1. on the existing 

(XaXIIL) life; or 2. on the joint (LY.) lives; or 3. on last (LXXIII.) of the two lives; 

The respective results, multiplied by the given annuities, will be the several values required. 

Reckoning the interest of money at 3 per cent, per annum, what is the present 
value of an annuity of £50 for the next ten years, and afterwards to continue — 

I. — During the life of a lady aged 45 ?— Answer, £ 739 3 4. 

2. — During two joint lives, . • . aged 25 and 35 ? — Answer, £ 696 3 4. 
3. — During the last of two lives, aged 29 and 36 ? — Answer, £1042 2 9. 

A. is in possession of an estate, at a peppercorn rent, the improved income of 
which is estimated at £150 per annum, held on lease for the next twenty years, and 
then, at the expiration of this term, to continue during the last (LXXIL) of two 
lives, now aged nineteen and twenty-four respectively. What is the present value 
of his lease, reckoning the interest of money at 5 per cent, per annum ? 

Answer, £2546 11 1. 

A gentleman, aged fifty-seven, entitled to an annuity of £200 certain, for the 
next eleven years, and, at the end of this term, then d uring the life of a young lady, now 
aged twenty-two, being under the necessity to raise funds to relieve himself from 
pecuniary embarrassments, has no alternative but to dispose of part of his annuity. 
He therefore consents to surrender that portion of his interest which is contingent 
on the life of the lady, as such a sacrifice will enable him exactly to discharge the 
whole of his liabilities, and to convert the annuity certain into an equivalent annuity 
for the remainder of his life. What then is the amount of his debts, and what the 
equivalent annuity secured to him for life, supposing interest at 4 per cent, per ann. ? 

Ans , The amount of his debts is (XXXIII.) (£7.7771 x £200)=£1555 8 9; 
Equiv. ann. (£8.760477 (XX.) x £200)-r£9.749(XXXII. !.)=£ 179 14 5. 

s 



LXXXIV. Two Joint Livbs. Equal ann. Half to surviv. Last op Two Lives 

Survivorship A^hjities— continued. 

LXXXIV. — 1. To Jind the present value of an annuity ^ to be 
divided equally between two persons during their joint lives^ and 
to be reduced to one half of the amount during the life of the sur- 
vivor of them. 

Multiply the given annuity by half the sum of the— 

Present value of an annuity of £l, as found by Table VIIL, on^each of the given lives; 

The result will be the present value required. 

What is the present value of an annuity of jSlOO, payable yearly, during the 
joint existence of two persons, whose respective ages are thirty-five and forty, but 
which, on the death of either, is to be reduced to one half of the amount during the 
life of the survivor of them, reckoning the interest of money at 3 per cent, per ann. ? 

£l5.938 and <£ 1 4.848 =pre8. values, by Tab. VIII., on each of lives, 35 & 40, at 3 per ct.; 

The half of the sum of which (£l6.938H-£l4.848)-r2 =£16.398 ; 

Therefore £16.393xJE10O=£1539.30O, or £1539 6 0, the present value required. 

A gentleman bequeathed to his son and daughter, aged thirty-seven and twenty- 
nine respectively, the lease of an estate, producing a clear annual rental of £200, 
held during the longest of their two lives, on this condition, that the entire income 
should be equally divided between them while they both continued to live, but that 
on the failure of their joint lives, the survivor should be entitled but to a moiety 
of it. The lady having soon afterwards married, and her brother being desirous 
to go abroad, they mutually agreed to dispose of their annuity at such a price as 
would yield the purchaser interest at the rate of 5 per cent, per annum for the use 
of his money, and to divide the amount received between them in sums propor- 
tioned to their respective claims. What was the total produce of the annuity, and 
what the share to which each of them was entitled ? 
Ans., (£l2.249H-£l3.177)H-2 X £200 =£2542.600, or £2542 I2s. valueof annuity ; 

(£l2.249-f-2) X £200=£l224.900,or £1224 ISs. brother's share; 

(£l3.177-e-2)x£200=£1317.700,or£1317 14«. sister's share. 

And in all similar cases, the values of the respectlye'sharm are found bj multiplying the giren annuity by 
half the value of an annuity of jCl, as found by Table VIII., on each of the given lives. 

2. To find what annuity a given sum will purchase^ to be divided 
equally between two persons during their joint lives ^ and to be re- 
duced to one half of the amount during the life of the survivor of 
them. 



Divide the given sum by half the sum of th< 

Present value of an annuity of £l, as found by Table VIII., on each of the given lives; 

The result will be the annuity required. 

The trustees of two ladies, whose ages were forty-five and fifty respectively, pur- 
chased from a public company, for the sum of £2000, an irredeemable annuity, 
payable yearly, the whole of which was, during their joint lives, to be equally 
divided between them, but on the decease of either of them, then only one half of 
it during the life of the survivor. What was the annuity so purchased, and what 
the sum contributed on account of each lady, reckoning interest at the rate of 3 per 
cent, per annum ? 

Ans., £ 153 110, total annuity to be equally divided during their joint lives ; 

£ 76 10 1 1, the annuity to be enjoyed for life by the survivor of them ; 

£1048 1 5, the purchase- money paid on account of the life of 45 ; 

£ 951 18 7, the purchase-money paid on account of the life of 50. 



LXXXV. Two Joint Lives. Equal ann. All to sunriy. Last of Two Lives. 

SuBvrvoRSHip Annuities — continued. 

LXXXV. — 1. To Jind what sum each of two persons ought respec- 
tively to pay for an annuity^ to be equally divided between them 
while they both continue to live^ but which^ on the death of either 
of themj is to belong entirely to the survivor. 

Subtract half the value of an annuity as found by Table X., of £1, on given joint lives, from — 

The value of an annuity, as found by Table VII i., of£\, on each of the given lives: 

The results, multiplied by the given annuity, will be the sums to be paid by each of them respectively. 

An ADDoity of £100 was purchased by two persons, severally aged twenty-five and 
forty, for the sum of £2080 16#., the same to be equally divided between them during the 
existence of their joint lives, and then to revert ^together to the survivor. . What pro- 
portion of the purchase-money did each of them contribute for this annuity, reckoning 
mterest at the rate of 3 per cent, per annum ? 

The present value, by Table YIIL, of an ann. of JCi> on life 25, at 3 per ct, ^^17.814; 
Tilt present value, by Table VIII., of an ann. of £ 1 , on life 40, at 3 per ct., =£ 14.848 ; 
On joint lives, by Tab. X., of 25 & 40, at 3 per ct ., =£l 1.854 ; half of which is =£ 5.92 7 ; 

Therefore, 
(£l7.814 -£5.927) x£l00=£ll88.700, or£l 188 145.,contributedby youngest life; 
(£l4.848 -£5.927) X £lOOr=£ 892.100, or £ 892 2«., contributed by eldest life. 

What sum ought to be contributed by each of two persons in the purchase of annuities, 
which are to be equally divided between them while they both continue to live, and then 
to revert entirely to the survivor, aged respectively — 

Share payable Share payable 

by yountrest life. by eldest life. 

18 and 25, for £200 per annum, at 3 per cent. ?~Answer, £2408 18 10; £2169 2 10. 
26 and 36, for £500 per annum, at 4 per cent. ?— Answer, £4886 10 ; £4170 10 0. 
46 and 61, for £300 per annum, at 5 per cent. ?— Answer, £2286 18 ; £1457 2 0. 
30 and 50, for £250 per annum, at 4 per cent. ?~ Answer, £2530 2 6 ; £1650 17 6. 
28 and 37, for £450 per annum, at 5 per cent. ?— Answer, £3747 12 ; £3284 11 0. 
64 and 68, for £150 per annum, at 3 per cent. P— Answer, £ 904 10 11 ; £ 717 18 11. 

An estate, producing £120 per annum clear, was purchased by two brothers, whose 
several ages were forty and forty-five, on a lease, terminating with the death of the last 
of them; the conditions being, that while they both continued to live the annual rental 
should be equally divided between them, but that, on the decease of either of them, the 
whole of it should then belong to the survivor. Supposing that each of the brothers 
contributed his exact portion of the purchase-money, what did they respectively pay, 
assuming the rate of interest at 5 per cent, per annum ? 

Answer, The youngest paid £901 17 3 ; the eldest, £814 5. 

2. To And the present value of that part of an annuity granted on 
the Longest of two lives^ which may remain to be enjoyed^ after the 
death of either of them^ by a third person and his heirs^ during 
the life of the survivor. 

Subtract twice the value of an annui^, aa found by Table X., of £l» on given joint lives, from— 
The sum of the values, as found by Table VIII., of £1 per annum, on each of the given lives; 
The results, multiplied by the given annuity, will be the value of the expectation required. 

What is the present value of the remainder of an annuity, granted on the longest of 
two lives, which is to be enjoyed, after the death of either of them, by a third person and 
his heirs, during the life of the survivor of the given lives, aged respectively — 

25 and 30, of £300 per annum, at 4 per cent. ? . . . . Answer, £2094 18 0. 

40 and 40, of £230 per annum, at 5 per cent.? .... Answer, £1297 13 3. 

53 and 58, of £150 per annum, at 3 per cent.? .... Answer, £1046 5 0. 

A young man will be entitled to the remainder of the lease of an estate, held during 
the longest of two lives, the one his uncle, aged fifty, the other his aunt, aged fifty-five, 
estimated at the clear annual rent of £700, after the decease of either of them. Being 
desirous to dispose of his title, what present sum ought he to receive for it, reckoning 
interest at the rate of 4 per cent, per annum? Answer, £4395 6«. 



LXXXVI. Assurances. One Life against Another. 



SURVIVORSHIP ASSURANCES. 
LXXXVI. — 1. To find what sum or premium^ paid dovm now^ is 
equal to the value of a given sum^ to be received at the end of the 
year in which a given life may fail^ provided another given life 
be then alive. 

WHEN THE YOUNGEST IS THE LIFE TO BE ASSURED. 

Find two sets of joint lives, of which — 

The youngest life, increased one year, and the eldest life, are the ages of the first set ; and 

The youngest life, decreased one year, and the eldest life, are the ages of the second set of joint lives : 

Multiply an annuity of £1, increased by unity, on the first set of joint lives, by — 
The number living at the youngest age, increased one year; which divide, by — 
The amount of £1, for one year, at the given rate per cent. : 

From this, subtract — 

The annuity of £1 on the second set of joint lives, multiplied by — 

The number living at the youngest age, decreased one year. 

Divide this difference by the number living at the age of the youngest life: 

The result, deducted from — 

The reversion of £1, on the joint existence of the two lives, and this divided by two, and multiplied 

by the given sum, will be Uie value required, in a single payment, of the assurance of the youngest 

life. 

2. To find ike value of the same in annual payments. 

Divide the value, in a single payment, by the value of an annuity of £1. increased by unity. 

What sum, in a single payment, or what annual premium, ought to be paid as the 
present value of £1000, to be received at the end of the year in which a person, aged 
forty-four, may happen to die, provided another person, now aged fifty, shall be then 
alive, allowing interest at the rate of 8 per cent, per annum ? 

The youngest life, increased one year, being (44+1 ) 45, and the eldest life 50, 

An annuity of £\t by Table X., incr. by unity, on the joint lives, 45 & dO, =£10^04; 

The number living, by Table VF., at 46, the youngest life» incr. one yr., =3248; 

The amount oi£\ (IX.) for one year, at 3 per cent., =j£l.Od; 

Therefore (£l0.a04 x 3248)-=-1.03=je32 17 7.273 : 

And the youngest life, decreased one year, being (44 — 1) 43, and the eldest life 50, 
An annuity of £l, by Table X., on the joint lives, 48 & 50, at 3 per cent.,=£ 9^584; 
The number living, by Table VI., at 43, the youngest life, deer, one yr., =3404; 
Therefore £9.3584 X 3404 =£31855.993: 

Hence £32 177.273 -£31856.993 =£32 1.280 : 

Now the number living, by Table VI., at 44, the youngest given life, . =3326 ; 
Consequently £32 1.280-r 3326 =£.096597: 

But the reversion of £l on the joint (LIX.) lives, 44 and 50, . . . =£ .700554; 
Therefore (£.700554 -£.096697-r2) x £l 000 =£30 1.979, oif £301 19 7, the pre- 
sent value of an assurance in a single payment. 

An annuity of £l, by Table X., incr. by unity, on the joint lives, 44 & 50,=£10.28l 2; 
Therefore £301 .979-r-£l0.2812 =£29.372, or £29 7 5, the present value of the 
assurance in annual payments. 

WHEN THE ELDEST IS THE LIFE TO BE ASSURED. 

3. The value of an assurance on the youngest life^ deducted from 
the value of an assurance (LIX.) on the two joint lives ^ wUl give 
the value of the assurance on the eldest life^ in a single payment. 

Supposing, therefore, the above reversion of £1000, to be receivable at the death of a 
person, aged fifty, provided another person, aged forty-four, should be then alive. 

The value of the reversion of £l on the joint (LIX.) lives, 44 and 50, =£ .700554; 
Therefore(£.700564--£.301979)x£l000=£398.575. or£398 11 6,inBinglepaymt. 
And £398.575-r£l0.2812 =£38.767, or £38 15 4, the value in annual payments. 



LXXXVI. Assurances. One Life Against Another. 



LXX X VI. — Survivorship Assurances — continued. 



What is the present value, in single and annual premiums, to assure, at the 
death of a person, aged — 

Single. Annual. 

42, ifanother, aged 60, survive, £5000, at 3 per cent. P—Ans., £1164 3 0; £130 8 1. 

3^, ifanother, aged 50, survive, £4000, at 4 per cent. ?—Ans.,£ 894 11 0; £ 88 9 8. 

30, ifanother, aged 40, survive, £3000, at 5 per cent ?—Ans.,£ 632 7 10; £ 59 15 11. 

60, ifanother, aged 42, survive, £5000, at 3 per cent. ?—Ans., £2535 15 6; £284 II. 

50, ifanother, aged 35, survive, £4000, at 4 per cent.? — Ans.,£l550 1 0; £153 6 5. 

40, ifanother, aged 30, survive, £3000, at 5 per cent. P—Ans., £ 856 14 11; £ 81 2. 



A lady, aged forty-three, will, if she survive her sister, now aged thirty-eight, 
hut not otherwise, be entitled to a legacy of JBIOOO. The inequality of their ages 
rendering, however, this reversion uncertain, she wishes to realise at once a sum 
equivalent to its present value. What premium then ought she to receive for the 
surrender of her claim, calculating interest at the rate of 3 per cent, per annum ? 

Answer, £298 19 0. 



A gentleman, aged thirty-eight, will enter into possession of £2000 upon the 
death of his brother, now aged forty -three, should he be then alive, not otherwise ; 
but requiring capital, he is desirous to dispose of his reversion, and at the same 
time to pay an annual premium, the first to commence immediately, in order that 
the entire amount may be secured to his family at the decease of his brother. 
What present sum, therefore, ought he to receive for his expectation, and what 
annual premium ought he to pay for the assurance, assuming the rate of interest at 
3 per cent, per annum ? 

Answer, £724 4 9, the present sum which he ought to receive ; 
And, £ 62 4 11, the annual premium he ought to pay. 



At the death of the present tenant, aged forty-three, a person, now aged thirty- 
eight, will, if he survive, not otherwise, enter upon an estate in fee^ valued at 
£1500. Preferring, however, the reversion of an annuity to a capital sum, what 
equivalent annuity ought he to receive during the remainder of his life, after the 
decease of the present occupant, reckoning interest at the rate of 3 per cent, per 
annum ? Answer, £116 9 9, the equivalent annuity. 



PRACTICAL EXAMPLES. 



LXXXVII. Annuities certain. 



LXXXVII.— PRACTICAL EXAMPLES. 



The sam of £220 was invested for fifteen years, at the rate of 5 per cent, per 
annum, compound interest ; required the amount (X.) at the expiration of the term ? 

Answer, £457 7 3. 

To what sum will the present payment of £1000 entitle a person at the expira- 
tion of thirty years, supposing the accumulation of money to take place at the rate 
of 4 per cent, per annum, compound interest ? Answer, £3243 7 11. 

A debt, originally amounting to £500, remained unpaid until, with the accumu- 
lation of interest, it became £1631 4. How many (XI. 1.) years had the 
creditor to wait, supposing the debt to have constantly increased at the rate of 
3 per cent, per annum ? Answer, 40 years. 

The sum of £300 was deposited at 4 per cent, per annum, compound interest^ 
and remiuned untouched until it amounted to £865 2 ; in how many years was 
the accumulation effected ? Answer, In 27 years. 

An investment of £700 amounted, in seven years, to £984 19 5; required 
the rate (XI. 2.) per cent, per annum, compound interest ? — Answer, 5 per cent. 

At what rate per cent, per annum, compound interest, will £100 amount, in 
fifteen years, to xl55 16 ? Answer, At 3 per cent. 

4 

To what sum will an annuity of £500 amount in thirty years, when laid up and 
(XVI.) improved at the rate of 5 per cent, per annum, compound interest ? 

Answer, £33219 8 6. 

A tenant, whose lease will expire in eleven years, but which may then be 
renewed by payment of a fine of £1600, desires to know what sum he must lay up 
at interest, at the end of every year, during the (XVIl.) term, in order to raise 
the sum required, allowing him interest at the rate of 4 per cent, per annum for 
the use of his money ? Answer, £118 12 9 per annum. 

A. owes B. £450, which he is allowed to discharge in ten years, by as many 
equal instalments. How much did he pay annually to redeem the debt, supposing 
3 per cent, per annum the rate of interest agpreed upon ? 

Answer, £39 5 1 per annum* 

A. pays £500 for an annuity of £30 certain for forty years, while B. invests a 
similar sum at compound interest; which of the two will derive the greatest 
amount at the end of the term, assuming that each can realise interest at the rate 
of 5 per cent, per annum for the use of his money ? 

Answer, A. will gain £104 more than B. 

In how many (XVIII. 1.) years will a debt of £1851 19 10 be liquidated, 
supposing the sum of £175 to be annually invested for that purpose, and the 
money improved at the rate of 4 per cent, per annum, compound interest ? 

Answer, In 9 years. 

A tenant owed his landlord £800 for arrears of rent, which he agreed to dis- 
charge by six equal annual payments, on being allowed a certain per centage for 
the use of his money. Now the amount of each yearly instalment was £123 18 7 ; 
what then was the rate of interest demanded ? Answer, 3 per cent. 



LXXXVIII. AnnuitieB certain. 



LXXXVIII Practical Examples — continued. 



What sum would be required for the purchase of the lease (XX.) of an estate 
for fortj-two years, which produces a clear annual rental of j6180, if 4 per cent, 
per annum, compound interest, were allowed for the use of money ? 

Answer, £3633 8 3. 

An elderly lady wishes to sink £500 capital in the purchase of an irredeemable 
annuity for thirty-three years (XXL) certain, provided she is allowed interest at 
the rate of 5 per cent, per annum for the use of her money. What annuity ought 
she to receiye ? Answer, £31 4 11. 

The lease of an estate, which had seventeen years to run, was sold for the sum 
of £600, by which the purchaser realised interest at the rate of 3 per cent, per 
annum for the use of his money. What was the annual rental ? 

Answer, £45 11 5. 

How many years had the lease of an estate to run which cost £6000, and was 
estimated at a clear annual rent of £300, supposing the rate of interest 4 per cent, 
per annum ? Answer, 41 years. 

What rate per cent, per annum, compound interest, will the purchase of an 
annuity of £150 for the sum of £2000 yield, supposing the same to be held for 
the term of twenty years certain ? Answer, 4 per cent. 

Six years having expired of the lease of an estate, originally granted for the 
term oJP twenty-one years, and estimated at an improved rent of £200 per annum, 
what sum ought to be given to renew the term (XXll.) lapsed, assuming that the 
landlord a])owed his tenant interest at the rate of 5 per cent, per annum for the 
use of his money ? Answer, £488 6 0. 

What sum should be paid for renewing fifteen years, lapsed in a lease of forty- 
five years, supposing the estate to produce a clear rental of £80 per annum, and 
the yearly rate of interest 4 per cent. ? Answer, £274 4 10. 

What fine ought to be given for the renewal of eighteen years, lapsed in a lease 
of thirty-five years, allowing the tenant 5 per cent, per annum interest, and esti- 
mating the improved rent at £160 per annum, subject to a ground rent of £15? 

Answer, £739 10 5. 

The lease of an estate for twenty-seven years, estimated at an improved rent of 
£400, but under- let for fourteen years at £150 per annum, is to be disposed of. 
What is the total value of the property ; that is, of the remainder of Uie lease, 
after the fourteen years, and of the surplus rent during that period, reckoning the 
interest of money at 4 per cent, per annum ? Answer, £4947 7 4. 

The remainder of the lease of an estate for twenty-six years is, after the next 
(XXni.) fourteen years, to be sold for £900, a price that will yield the purchaser 
interest at the rate of 5 per cent, per annum. How much annual income will the 
remainder of the lease produce ? Answer, £201 1 0. 

What annuity, to be entered upon at the expiration of seven years, and then to 
continue twenty-four years, may be purchased for £2000, interest of money being 
reckoned at the rate of 3 per cent, per annum ? Answer, £145 4 10. 

A tenant, on being allowed 4 per cent, per annum for the use of his money, 
paid £1 150 by way of fine to his landlord for the renewal of nineteen years, lapsed 
in his lease of forty years. What was the rent of the estate ? — Ans. £199 10 7. 



LXXXIX. Perpetuities. 



LXXXIX. — Practical Examples— continued. 

What is the present worth of a perpetual (XXV.) annuity of £500, supposing 
that every £100 sterling produced £4 per annum ? Answer, £12500. 

A freehold estate, estimated at £150 per annum, was purchased hy a person, 
who, hy the investment, improved his money at the rate of 5 per cent, per annum. 
What sum did he give for the estate ? Answer, £3000. 

The sum of £600 was given for a freehold ; what was the annual rent of the 
estate, supposing the interest of money to he 3 per cent, per annum ? — Ans., £18. 

A person having purchased an estate in fee simple for £1800, let the same to a 
tenant, who agreed to pay such a rent as would return him interest at the rate of 
5 per cent, per annum for the use of his money. What rent did he demand for 
the estate ? Answer, £90 per annum. 

What rate per cent, per annum was gained by the purchase of an estate in fee 
simple of £120 per annum, assuming the value of the same to be £3000? 

Answer, 4 per cent. 

A perpetual annuity of £170 was purchased for the sum of- £3400; at what 
rate per cent, per annum was the money invested ? Answer, 5 per cent. 

What is the present worth of a perpetual annuity of £582, which is not to be 
entered upon for the next (XXVI.) fifteen years, allowing interest to the pur- 
chaser at the rate of 3 per cent, per annum ? Answer, £12452 2 5. 

Seven years hence a lady will enter into possession of a freehold estate, the 
rent-roll of which is £1000 a year; what is the present value of her inheritance, 
calculating the rate of interest at 4 per cent, per annum ? — Ans., £18997 18 1 1. 

A freehold estate, producing £300 per annum, having been mortgaged by its 
unfortunate owner for a period of ten years, the remainder was sold as the only 
alternative of extricating him from pecuniary difficulties, and yielded such a sum as 
exactly discharged his liabilities. What was the amount of his debts, assuming 
the interest of money at 5 per cent, per annum ? Answer, £3683 9 7. 

A fanner wishes to obtain perpetual possession of the freehold estate, which he 
now holds on lease for a term of twenty-one years ; what equivalent sum ought he 
to pay to his landlord for the reversion, on being allowed interest at the rate of 4 
per cent, per annum for the investment, the estate being valued at an improved 
yearly rent of £40 ? Answer, £438 16 8. 

The sum of £1 10 2 6 was deposited in a public office for twenty-five years, 
on condition of its being improved at 5 per cent, per annum interest, and at the 
end of that term (XXV 11.) finally invested in the purchase of an annuity for ever. 
What was the amount of the perpetuity ? Answer, £18 12 11 per annum. 

What present perpetual annuity ought a person to receive in exchange for a 
freehold estate, valued at £500 per annum, to which he or his heirs will be 
entitled at the end of twelve years, calculating the rate of interest at 4 per cent, 
per annum ? Answer, £312 6 0, the equivalent annuity. 

T 



XC. Annuities. Single lives. 

XC. — Practical Examvi:es— continued. 

A gentleman in possession of «an income of £137 2 9 during life (XXXI. I.)» 
desires to dispose of the same, provided he can find a purchaser that will be satis- 
fied with 4 per cent, per annum interest for his money ; what sum is required for 
the annuity in question, his age being forty years? Answer, JE1809 16 1. 

What amount must be given for an annuity of JB250, payable half-yearly 
(XXXI. 2.), during life, to a lady whose age is now forty-three, interest of money 
being 8 per cent, per annum ? Answer, £3603. 

The purchaser of an annuity of £100, payable yearly, during a life aged twenty- 
seven years, being desirous of receiving the same quarterly (XXXI. 3.), requests 
to know how much he must pay, in addition to the price of the annuity in yearly 
payments, for the accommodation of receiving the same quarterly, allowing interest 
at 5 per cent, per annum ? Answer, £37 10 0. 

What must be given for a lease of £400 per annum, held on the life of a 
person aged 25, but chargreable with the annual payment of £87 10 0, for tithes 
and other expenses, supposing the interest of money at 4 per cent, per annum ? 

Answer, £4824 7 6. 

The holder of an annuity of £150, for forty years certain, is willing to exchange 
it for one to continue during the remainder of his life (XXXII.); his age is fifty-six, 
and the interest of money 3 per cent, per annum. What amount then would he 
annually receive during his life for the surrender of his certain annuity ? 

Answer, £318 12 5. 

What amount of annuity, payable half-yearly, can be purchased for £2000, on 
the life of a lady aged thirty-six, taking interest at 5 per cent, per annum ? 

Answer, £158 7 10. 

A gentleman, aged twenty-one, will be entitled to an annuity of £500 (XXXIII.), 
to continue during life, the first payment to be made on his attaining the age of 
fifty-one, if he should liv« so long. Being in want of capital for a profitable in- 
vestment, which now offers itself, he desires to dispose of the same. Required its 
value, reckoning interest at 4 per cent, per annum ? Answer, £1019 13 2. 

The remainder of a lease, after the next thirteen years, which is held on a life, 
now aged seventeen, and produces £180 per annum, is to be disposed of, on terms 
that will allow 5 per cent, per annum interest on the purchase : required the price 
asked ? Answer, £1028 10 4. 

A father is desirous of settling £200 per annum, for life, on his only daughter, 
aged twenty-three, the first payment to be made on her arriving at the age of forty- 
six. What amount did the father expend on this object, allowing interest at the 
rate of 4 per cent, per annum ? Answer, £685 14 0. 

An artist, aged twenty-six, is desirous of securing an annuity of £78 for the 
remainder of his life, the first payment to be made on his reaching the age of sixty- 
one, by paying for the same in thirty- four annual premiums, at the commencement 
of each year, but such payments to cease in the event of his decease within the 
term (XXXIV.) : required the amount of annual premium he must pay for such 
deferred annuity, taking the interest of money at 3 per cent, per annum ? 

Answer, £7 3 6. 

What premium must be paid annually at the beginning of each year, during 
twenty-five years, for an annuity of £100, to a person now aged thirty, the first 
payment to be made on his completing his fifty-fifth year ; the payment of premiums 
to cease if the life drop in the interval, and reckoning the interest of money at 
4 per cent per annum? Answer, £15 18 0. 



XCL Annuities. Single lives. 

XCI.-t-Practical ExAMFLBS—continited. 

A widow, aged thirty-one, having received a legacy of £2000, desires to secure 
an annuity for her life, payable quarterly, to be entered upon on her reaching the 
age of fifty ; required the annuity which the amount of her legacy would purchase, 
supposing the interest of money to be 3 per cent, per annum ? — Ans., £412 19 5. 

What annual premium, payable at the beginning of each year, and continued 
during fifteen years, will provide an annuity of £120 during life, the first payment 
of which is not to be made until twenty-six years hence, to a gentleman now aged 
twenty-five, provided he shall be then living ; the premiums to cease in the event 
of his death in the interim, and the interest of money being 4 per cent, per annum? 

Answer, £29 4 3. 

Required the present value of £40 per annum, the payments to commence 
thirteen years hence, and be continued during the remainder of a life now aged 
twenty-eight years, taking the interest of money at 5 per cent, per annum ? 

Answer, £211 6 7. 

What annuity, to continue ten years certain, and afterwards during the remainder 
of a life, now aged thirty-six years, can be purchased for £3000, allowing interest 
at the rate of 4 per cent, per annum ? Answer, £204 4 5. 

A lease is granted for forty years, dependant on the life of a person aged 
twenty-three, and producing £300 per annum ; what is its value, allowing interest 
at the rate of 3 per cent, per annum ? Answer, £5145 3 4. 

A tenant holds a lease for twenty-one years (XXXV.), depending on the con- 
tinuance of a life now aged fourteen, of the estimated value of £194 per annum, 
and subject to the payment of an annuity of £44. Required the value of this 
lease, taking the interest of money at 5 per cent, per annum ? — Ans., £1713 6 3. 

An annuity for fifteen years, the first payment of which is to be made ten years 
hence, provided a person now aged twenty-three shall be then living, and shall 
continue in existence to receive the payments, but not otherwise, was valued at the 
sum of £879 8 9; required the amount of this annuity, assuming the rate of 
interest at 4 per cent, per annum? Answer, £150. 

A gentleman, possessing an income for life of £800 per annum, having occasion 
for money, is desirous of disposing of the half of his income for the next seven 
years, and will allow the purchaser 5 per cent, per annum interest on this trans- 
action; required the amount this sale will place at his disposal, his age being 
forty-eight ? Answer, £2080 4 0. 

What annuity, to continue twenty years, provided a life, now thirty, shall live 
so long, is equivalent to an annuity certain, for the same period, of £200 per 
annum, interest being taken at 3 per cent, per annum ? Answer, £239 5 5. 

An annuity, payable quarterly, of £160 per annum, depending on the life of a 
man now aged thirty-one, was granted for the next sixteen years, at a price in 
which the purchaser was allowed 5 per cent, per annum interest for his money ; 
what did the annuity cost? Answer, £1547 12 4. 

Value the remaining ten years of a lease, held on a life now aged twenty-nine 
years, and producing £250 per annum, but subject, during the next seven years, 
to an annual payment of £50, taking the interest of money at 4 per cent, per 
annum. Answer, £1569 17 0. 



XCII. Assurances. Endowments. Single Uvea- 



XCII. — Practical Examples — continued. 

What amount, in a single premium (XXXVIL), must be paid to assure the sum 
of JC5000, to be payable at the end of the year in which a gentleman, now aged 
forty-three, may die, the interest of money being taken at 3 per cenL per annum ? 

Answer, £2791 18 0. 

Required the value of the reversion of one third share of £5000 three per cent, 
reduced annuities, payable on the demise of a lady, aged sixty-five, the stock being 
now valued at £80 per cent., and allowing 4 per cent, per annum interest for 
money ? Answer, £884 1 1 . 

The sum of £778 9 5 was paid as the full premium for an assurance on the 
life of a person aged thirty-seven years. What amount was covered by the p^cy, 
supposing the interest allowed was 3 per cent, per annum ? Answer, £1500. 

What annual premium, payable at the commencement of every year, during life 
(XXXVIIL), will secure to the representatives of a gentleman, aged fifty-four, the 
sum of £2000, to be paid at the end of the year of his decease, interest being 
taken at 3 per cent, per annum? Answer, £102 17 1. 

What premium, payable quarterly, the first immediately, will assure the sum of 
£800, on the life of a lady, aged thirty-two next birth-day, supposing interest at 
3 per cent, per annum ? Answer, £22 15 11. 

Required what annual premium, payable at the commencement of each year, 
during fifteen years (XXXIX.), will secure £3000 to the executors of a person 
now in his forty-fifth year, and payable at the end of the year of his decease, 
interest of money being 3 per cent, per annum? Answer, £165 15,10. 

A gentleman who, some vears since, effected an assurance on his life for £1000, 
at an annual premium of £38 18 9, has expressed himself desirous of being re- 
lieved from all future annual payments by the payment of a sum down (XL. I.) as 
an equivalent for the same ; his age is fifty-five, and his annual premium now 
due. What amount ought he to pay if his proposal is agreed to, allowing him 3 
per cent, per annum interest for his money? Answer, £473 1 10. 

The value of a reversion of £3000, payable at the end of the year in which a 
person, aged thirty-eight next birth-day, shall happen to die, was estimated at 
£1575 18 0; what annual premium, payable during his life (XL. 2.), ought to be 
charged to secure the same, assuming the interest of money at 3 per cent, per annum, 
and that the premiums are all required to be paid in advance ? — Ans., £96 13 10. 

A father is desirous of securing to his child an apprentice fee of £250, pay- 
able on its attaining the age of fourteen years (XLl.); what sum must he pay 
down for the same, the age of the child being six years^ and taking the interest of 
money at 3 per cent, per annum ? Answer, £178 1 9. 

A guardian has just invested a certain amount for the purpose of securing the 
sum of £4000 to a young gentleman, his ward, on his entering business at the age 
of twenty-three, if he should attain that age ; his age is now sixteen years ; the 
interest of money was taken, in this transaction, at 3 per cent, per annum. What 
sum was required for this object ? Answer, £2972 2 2. 

What annual premium will secure the sum of £3000 to a young lady, now 
twelve years of age, on her reaching the age of twenty-one (XLIL), supposing 
interest at 3 per cent, per annum, and the premiums to be payable at the begin- 
ning of each year during the whole period, unless her life should fail therein ? 

Answer, £269 18 2. 



XCIII. Assurances — deferred and temporary. Value of policies. Single lives. 

XCIII. — Practical Examples — continued. 

What present premium will assure the sum of £600 on the life of a person 
aged thirty-six, the sum assured to be paid only in the event of the death happen- 
ing after the expiration of the next five years (XLIIL), taking the interest of money 
at 3 per cent, per annum ? Answer, JE255 2 9. 

What annual premium, payable at the beginning of each year during the next 
ten years, will assure iB2000 on the life of a gentleman aged forty ; the sum assured 
to be paid only provided the life become extinct after that term (XLIV.); the 
interest of money being 3 per cent, per annum ? Answer, ^9 2 0. 

Required the premium, payable at the commencement of every year, and con- 
tinued through ILPe, that will be required to assure JE700, payable on the decease 
of a person, aged fifty years, provided such event shall not happen before the ex- 
piration of the next seven years, and that money bear interest at 3 per cent, per 
annum ? Answer, JB25 18 9. 

A gentleman desires to effect an assurance for JB2000 on his life, for the next 
five years^ by a single payment (XLV.); his age is thirty-seven : taking interest 
at 3 per cent, per annum, what premium would be required for this assurance ? 

Answer, £179 7 0. 

A., aged thirty, whose prospects, after the next eight years, are sufficiently 
ample for every purpose, being desirous in the mean time to secure his family from 
any embarrassment that his premature death might occasion, proposes to assure 
his life for £2000 during the whole of that interval (XLVI. I.); required the 
annual premium he must pay for such assurance, the payments to be made in 
advance, taking the interest of money at 3 per cent, per annum ? 

Answer, £35 4 6. 

A gentleman, aged seventeen, will, on arriving at his majority, but not other- 
wise, come into possession of £10000 ; to secure this property to his family in the 
event of his life failing in the interval, his life was assured for four years^ at an 
annual premium, payable at the commencement of each year : what premium was 
charged, supposing interest at 3 per cent, per annum was allowed for money ? 

Answer, £120 5 9. 

Certain arrangements having rendered it necessary to obtain the assurance of 
£3000, for one year (XLVI. 2.), on the life of a lady, now aged twenty-five 
years, what premium must be paid for the same, taking interest of money at 3 per 
cent, per annum ? Answer, £45 17 10. 

W^hat should be given for the surrender of a policy of £1000, which has been 
in existence twelve years, and was effected by the holder thereof when he was 
forty-five years of age (XL VII. 1.), at an annual premium of £38 18 9, one of 
which is just due, taking interest at 3 per cent, per annum for money ? 

Answer, £209 14 2. 

Required the value of a policy of £2500, effected seven vears since, by a party 
then aged twenty-one : the annual premium, just due, is £55 118, and interest 
of money 3 per cent, per annum ? Answer, £151 14 3. 

What amount, in ready money, is equivalent in value to a bonus (XLV II. 2.) 
of £500, declared on the policy of a person, now sixty-four years of age, interest 
being 3 per cent, per annum? Answer, £360 9. 

What amount of reduction can be made in the annual premium payable on a 
policy, held on a life now aged fifty-five, and on which a bonus of £400 has been 
just declared, interest of money being taken at 3 per cent, per annum ? 

Answer, £21 5 5. 



XCIV. Annuities. Joint lives. 



XCIV. — Practical Examples— continited. 



What is the present value of an annuity, payable yearly, during the joint (LIII.) 
existence of two persons, severally aged sixty and (LII.) sixty-nine, the annuity 
being JC190, and the rate of interest 4 per cent, per annum? — Ans., £960 14 4. 

The lease of an estate, estimated at a clear rental of JC200, held upon the joint 
existence of two ladies, whose respective ages are fifteen and twenty, is to be dis- 
posed of, and the proprietor is willing to allow the purchaser interest at the rate of 
5 per cent, per annum for the use of his money ; what is the value of the lease ? 

Answer, £2317. 

The sum of £2000 was paid for a lease, dependant on the joint lives of two 
persons, aged forty-one and forty-six respectively ; what was the rent (LIV.) of 
the estate, supposing the investment yielded the purchaser interest at the rate of 
3 per cent, per annum ? Answer, £199 6 10. 

Supposing the sum of £900 to be sunk in the purchase of an irredeemable 
annuity, and 5 per cent, per annum the interest allowed, what amount ought to be 
paid yearly during the continuance of two lives, of the several ages of sixty-five 
and seventy ? Answer, £205 115. 

If two persons, now aged twenty-three and twenty -eight, respectively, shall both 
survive the term of seven years, they will then (LV.), but not otherwise, be en- 
titled to an annuity of £70 during the continuance of their joint existence ; what 
is the present value of their expectation, assuming the rate of interest at 4 per cent, 
per annum? Answer, £459 17 10. 

A. and B. will, after the next twelve years, if they both live so long, but not 
otherwise, be entitled, during the existence of their joint lives, to the possession of 
an estate, valued at a clear rental of £400 per annum ; and C. and D., or their 
heirs, will, if they also jointly survive the above term of twelve years (XXVI.), 
but not otherwise, be entitled to a freehold inheritance of £200 per annum clear. 
Now A. and B. are severally aged thirty-seven and forty-two, and C. and D. forty- 
six and fifty- six : which is the most valuable reversion, allowing interest at the 
rate of 5 per cent, per annum ? 

Answer, C. and D.*s is the more valuable reversion by £16 6 9. 

Two ladies, who are in the enjoyment of an income of £150 certain for the next 
twenty years, but which will, at the expiration of this term, altogether cease, are 
desirous to pay such a yearly (LVI.) sum as will, if improved at compound interest 
at the rate of 3 per cent, per annum, secure the annuity for so long as they may 
both happen to survive the term of twenty years. What payments ought they to 
make at the beginning of each year, during the interval, to assure the continuance 
of their income in the manner required, their respective ages being at the present 
time twenty and twenty-one } Answer, £37 3 10. 

What sum ought to be paid down for the lease of an estate, estimated at a clear 
annual rent of £40, to continue for the next (LVII.) eighteen years, provided two 
sisters, the one aged seventeen, the other nineteen, shall both survive so long, but 
not otherwise, calculating the interest of money at 5 per cent, per annum ? 

Answer, £371 4 8. 



XCV. Assurances. Annuities. Two lives. 



XCV. — Practical Examples — continued. 

Required the value of the reversion (LX.) of £1500, payable at the end of the 
year in which the life of either of two persons, aged thirty- two and forty-two 
respectively, may fail, allowing at the rate of 4 per cent, per annum interest for 
money? Answer, ^54 17 7. 

What annual premium (LXI.)> payable at the beginning of each year, during 
the joint existence of two persons, aged thirty-seven and fifty-two respectively, 
will be required for the assurance of j£2d00, to be payable on the death of the first, 
taking interest at 3 per cent, per annum ? Answer, JE165 4 2. 

Required what annual premium, payable at the beginning of every year, during 
seven years, will assure the sum of .£500, to be payable at the end of that period, 
but only provided two persons, now aged twenty-eight and forty-eight, shall jointly 
survive to receive it (LXI V.)^ interest being taken at 3 per cent, per annum ? 

Answer, £b\ 12 5. 

What is the value of the reversion of j£l250, payable on the failure of the joint 
lives of two persons, aged twenty-seven and thirty-seven respectively (LXV.), and 
provided such failure shall not happen before the expiration of the next five years, 
assuming the interest of money at 5 per cent, per annum ? — Answer, ^12 15 5. 

A fine of £700 will be required for the renewal of a lease, held on two joint 
lives, aged twenty-four and twenty-nine respectively, provided either of them shall 
die within the next fourteen years, but not otherwise ; the holder of the lease is 
desirous of being assured against such a contingency, and of paying for the same 
by a sum down (LXVIL). What premium ought to be charged, supposing that 
interest at 3 per cent, per annum was allowed in computing it ? — Ans., iC229 4 8. 

What annual premium, payable at the commencement of each year, during seven 
years, will be required for the assurance for that period of £500, on the joint lives 
of two persons, aged forty-two and forty-seven respectively (LXVIIl.), interest 
being 3 per cent, per annum ? Answer, £24 16 3. 

A lease, held during the longest of two lives (LXXIL), whose respective ages 
are forty and forty-five years, produces a rent of £250 annually ; what is the value 
of it, on the supposition that the interest of money is 4 per cent, per annum ? 

Answer, £4024 15 0. 

What is the value of an annuity of £300, granted on the longest of two lives 
(LXXni.), of the ages of fifteen and twenty years respectively, but not to be 
entered upon until the expiration of seven years, assuming the interest of money at 
5 per cent, per annum ? Answer, £3372 7 2. 

Required the value of the first ten years of a lease, valued at £600 per annum 
(LXXIV.), granted on the longest of two lives, aged eighteen and twenty-three, 
taking the interest of money at 5 per cent, per annum ? — Answer, £4599 12 3. 

What premium, payable at the commencement of each year, during seven years 
(LXXIII.), will assure an annuity of £150 per annum, to be entered upon at the 
end of that period, and be continued during the remainder of the existence of the 
longest of two lives, now aged fifteen and twenty, interest being taken at 3 per 
cent, per annum ? Answer, £408 3 2. 

A lease, producing £800 annually, will, afier the next ten years, fall into the 
possession of a gentleman, upon whose sons' lives (that is, as long as either of them 
shall continue in existence), the lease is held. Being desirous of immediate pos- 
session, he has made an offer to the present holder to purchase the remainder 
of his term (LXXIV.), if he will allow him 4 per cent, per annum interest for 
money. Should this offer be accepted, what will he have to pay, the ages of his 
sons being nine and fourteen years respectively ? Answer, £6466 II 10. 



XCVI. Assurances on last survivor. Succeeding lives. Leases. Two lives. 

XCVI Practical Examples — continued. 

At the decease of the last of two lives, aged thirty-six and fifty-one respectively, 
the present holder of a lease must pay ^1000 fine for its renewal; he desires to 
know what sum in a single payment would assure the same (LXXV.), also what 
annual premium (the first in advance) (LXXVL 1.), continued as long as either of 
them remain in existence, the interest of money heing taken at 3 per cent, per ann. ? 
Ans., ^40 12 9, in single premium, and jB22 18 10, in annual premiums. 

What sum down, also what annual premium, payable at the beginning of every 

year, during fifteen years, must be paid to receive ^3000 at the end of that period 

(LXXVII. 1.2.), provided one at least of two persons, aged fourteen and nineteen, 

shall be then living, but not otherwise, taking interest at 3 per cent, per annum } 

Ans., J61849 4 4, in single premium, and JC151 18 1, in annual premiums. 

Required both the single and annual premium, the latter payable at the com- 
mencement of each year, during seven years, for assuring ^00 at the death of the 
survivor of two persons, aged thirty-five and forty years respectively, and provided 
such death shall not happen till after the expiration of the next seven years 
(LXXVII. 3. 4.), assuming the rate of interest at 3 per cent, per annum ? 

Ans., JB307 2 5, in single premium, and JC48 1 9, in annual premiums. 

What payment would be required in one sum for the assurance, for the term of 
five years, of ^1000 on the life of the last survivor of two lives, aged fifty-five and 
sixty respectively (LXXVIIL 1.), also the annual premium for the same (LX XVI II. 2.), 
supposing it to be payable at the commencement of every year during that period, 
interest being at the rate of 3 per cent, per annum ? 

Ans., £29 16 7, in single premium, and ^6 7 5, in annual premiums. 

Required the value of an annuity of JC250, payable to a gentleman, aged thirty- 
six, for the remainder of his life, on his surviving a lady, now fifty-six years of age 
(LXXIX. 1.), also what annuity, or premium, during their joint lives, the first 
immediately (LXXIX. 2.), would be equivalent to that in reversion, taking the 
interest of money at 4 per cent, per annum ? 

Ans., ^1404, value in single payment, and £151 111, equivalent annuity. 

A gentleman is desirous of sinking .£4000 in the purchase of an annuity, to be 
payable to his sister after his decease, and to continue as long as she shall survive 
him ; what annuity can be obtained for the above sum (LXXIX. 3.), his age being 
fifty-nine and that of his sister fifty-four, allowing interest at the rate of 3 per cent, 
per annum for money? Answer, j£973 4 9. 

A lease of property, producing JC300 per annum, is held during the joint exist- 
ence of two lives, aged fifty and fifty-five years respectively, and, on failure of the 
first of these, to be continued during the joint existence of two other lives, to be then 
put in (LXXX.) ; what is the value of the next lives in succession, supposing their 
ages, when nominated, to be seventeen and twenty-two, and interest to be at the 
rate of 4 per cent, per annum ? Answer, £2740 16 0. 

The lease of an estate, worth £400 per annum, held during the life of a person aged 
forty-five, and, at his death, during the last survivor of two lives, to be then nominated, 
and both of the age of fifteen (LXXXl. 1.), is now offered for sale; required its value, 
supposing the interest of money to be 5 per cent, per annum ? Answer, £7528 6 0. 

A gentleman holds a lease of an estate of £700 a year, during the joint lives of two 
persons, aged forty-eight and sixty-three respectively, and, on the decease of either of 
them, for the further term of ten years certain (LXXXl. 2); it is required to find the 
value of this lease, supposing interest at 4 per cent, per annum ? — Ans., £9163 17 10. 

What is the value of the reversion of a perpetual annuity of £250 per annum, after the 
decease of the longest of two lives, aged sixty and seventy-five respectively (LXXXIl. 1 .), 
taking the interest of money at 4 per cent, per annum r Answer, £3755 0. 

Required the value of the remainder of a lease, for forty years, of property worth £400 
per annum, after the death of the survivor of two lives, aged, respectively, sixty-five and 
eighty years (LXXXII. 2.), interest being at 5 per cent, per annum? — Ans., £3696 8 8. 



XCVTI. Annuities. Survivorship assurances. Two lives. 

XCVII. — Practical Examples — continued. 

Two brothers, aged thirty-five and forty years respectively, partners in business, 
have just taken very eligible premises on lease, for the term of twenty-one years. 
Considering, however, that, at the expiration of this lease, it might be a great ad- 
vantage not to change the scene of their labours, they are desirous of being able to 
hold them beyond that period for so long as both or either of them should continue 
to live (LXXXIIL). The rent is j£l50 per annum. If the landlord should extend 
the lease, as desired, upon the same terms, what will be the whole cost thereof, taking 
the interest of money at 4 per cent, per annum ? Answer, JB2668 5 7. 

Two sisters, whose ages are twenty-five and thirty, and who are now in the en- 
joyment of jEIOO per annum, in equal portions, so long as they jointly exist, but, 
on death of the first, the whole to belong to the survivor during the remainder of 
her life (LXXXV. I.), seeing an opportunity for improving their prospects in a 
suitable line of business, if they could raise a small capital, feel desirous of dispos- 
ing of one half of their annuity for that purpose, but are first desirous of learning 
what each would obtain for her share, on the supposition that they allowed the pur- 
chaser 4 per cent, per annum interest for his money ? 

Answer, ^962 18 0, to the younger, and £897 4 0, to the elder sister. 

A gentleman is desirous of settling an annuity of £250 per annum on his two 
unmarried daughters, to be equally divided between them while they both live, but, 
on failure of the first life, to go entirely to the survivor; the ages of the ladies are 
thirty-seven and forty-two respectively, and allowing 5 per cent, per annum interest 
for money, what sum did that annuity cost him ? Answer, £8684 10 0. 

The holder of a lease, valued at £300 per annum, and granted on the longest of 
two lives, aged respectively seventeen and twenty-two years, is desirous of disposing 
of what may remain thereof after the extinction of the first life (LXXXV. 2.); 
what is the value of it, taking interest at 4 percent, per annum? — Ans., £2090 2^. 

What amount, in a single payment, would be required to assure £500, payable 
on the decease of a person, aged sixty-eight, provided another person, of the age of 
forty-nine, shall be then surviving, interest being 8 per cent, per annum ? 

Answer, £290 2 3. 

A lady, aged forty-five, if she survive her mother, aged sixty-four, will be entitled, 
but not otherwise, to receive the sum of £3000 ; what is the present value of this 
reversion, allowing interest at 4 percent, perann. for money? — ^Ans., £1489 4 1. 

Required the annual premium, payable at the beginning of each year during the 
joint continuance of the lives of two persons, aged forty- three and sixty-two re- 
spectively, that would be charged for assuring the sum of £1000, payable on the 
decease of the younger of the above persons in the life- time of the elder, the inte- 
rest of money being 3 per cent, per annum? Answer, £26 15 4. 

A gentleman, aged thirty, will, if he survive his uncle, aged forty-nine, come 
into possession of property to the value of £7000, left by his grandfather. Being 
married, and having a family, he is desirous, on their account, of assuring against 
the contingency of his death in his uncle's life-time ^LXXXVI.) : what premium, 
payable at the beginning of each year, during the joint existence of himself and 
his uncle, will be required for the whole of this risk, if the interest employed in 
estimating it be taken at 3 per cent, per annum ? Answer, £142 13 10. 
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Copland's Dictionary of Msdidna . 7 

Eutotsoa's Humaa Physiology > 9 

Esdaile's Mesmerism in India > 9 

HoUaad's Medical Notee .13 

Laae Oa the Water Cura . .18 

Perain On Food and Diet - .38 

Reeoe's Medical Guide - - . 86 

Saadby Oa Mesmerism .86 

Thomson Oa Food .80 

B 



Miteellaneaus. ?■««•. 

Bray's PItiloMphy of NeecMitj 6 

Cartoons (The Priw) - - - 6 
CUTert't Forest Life - - - • 
Cocks'* Bordranx, its Wiacs^Ae. • 6 
Col l<^ian's Guide (The) - • • 
Coltoo's Lacon . - . . 7 
De Bortin oa Pictwcs . - - 8 
De Morgan On ProbabflitlM - B 

Dc Stnelecki's New South Wales - 8 
Donlop's Historr of Fiction - - 9 
Good's Book of Natnn . - - 10 
Graham's y-w gH«>* . . _ . ii 
Grant's Letters from the Mooiitalns 11 
Gust's MaUaqskm ... 11 
Hsad-book of "Taste - - - IS 
Hobbes (Thos.). Works of - - 12 
Howitt's Rural Life of Eaclaad - 13 
" Vigi to to RemarkableFlaocs IS 
** Student-Liftnpf Geraiaay IS 
** Social Life orOermaay - 13 
•* Colonisation & Christianity 14 
JellVey's (Lord) Contributions - IS 
Kinic's Aiventine Republic - - 15 
Lane's LiK at the Water -Cure - 16 
Life of a TraTclling Physician - 16 
Loudon's Lady's Country Comp. - 17 
llacaulay's Crit. and Hut. Essay* 18 
Msckinlosh'B Miscellaneous Works 19 
MalUand'sChurchln the Catacombs 19 
Micbdct's The People - - - 31 
Moore On the Use of the Body - 22 
" " Soul and Body • 32 
Mailer's Mytholodnr ... 22 
Necker Dc Saussure Oa Education 23 
PerryonGemsnUaiTersityEducatioaSS 
Peter Plymley's Letters .24 

Pycroft's Course of Eag. Beading 34 
Roget's Chess-Board . - - 26 
RowtOB's Debater - - - 26 

Sandby On Mesmerism . - - 36 
Saad ford's Church, School, ft Parish 36 
Seaward's NarratiTvofhisShipwrecklB 
Smith's (Rer. Sydney) Works - 28 
Southey's Common- place Book • 38 
" The Doctor, ftc. - - 88 
Taylor's Statesman - - 29 

Thomson On Food ... SO 

Walker's Chess Studies ... 31 
W^rlsford on the English Language 32 
Wtllon{(hby's(LBdy) Diary - .32 
Zumpt% Latin Grammar - - 33 

Natural Hiitory, 

Callow's Popular Conchology - 6 

Doubleday's Buttertlies and Moths 8 

Drummond's Letters to a Naturalist 9 

Oray's Molluscous Animals - • 11 

" and Mitrhell's Ornithology- 11 

Klrby and Spence's Entomology - 16 

Lee's Taxidermy • ... 16 

" Elemeato of Natural History 16 

Newell's Zooloffy of the Eag. Poets 22 

Stephras's Britmh Coleoptma - 29 

Bwainson On Study of NattfD Hisi. 29 

" Animals . - - 29 

** Taxidermy - . • 29 

** Quadrupeds - - • 29 

" Birds - - - - 29 

*' Animals in Mensgeries. 29 

** Fish, Amphibia, ftc. - 89 

** Insects .... 89 

*' Malacology - - - 29 

" Habits and Instincts • 29 

TurtoB's Shells of theBritishlslaads 31 

WatertoB's Ensays oa Natural Hist S3 

West wood's Claasiilcatioa of lBsecta32 

Zoology of HMS8. Erebus and Terror 32 

Novelt and Works of Fiction. 



Poetry and the Drama, 



Bray's (Mrs.) Novels . 
Dunlop^s History of Fictimi 
Fawn of Sertorins ... 
Margaret RumcU ... 
Marry at's Mastcrman Ready - 
'' Settlers in Canada 
** Mission - - - 
" Prlvateers-man 
Pericles, a Tale of Athens - 
Soutliey's The Doctor, ftc. • 
WiUis's (N. P.) Dashes at Life 



. 6 

- 9 

10 

- 30 

- 30 

- 30 

- 30 

- 20 
23 

- 28 
. 32 



1 vol. CyctopediasS^Dict ionanet, 

Blaine's Rural Sports ... 4 

Brando's Science , Literature, ft Art 6 

Copland 't Dictiooary of Medicine - 7 

Crrsy's Civil F.nsinepriiig . 7 

Gwilt'M Architecture - - - 11 

i ohason's Farmer's Eacyclopiedia . 16 

Loudon's Agriculture - - .17 

" Rural Architecture - 18 

** Gardening ... 17 

" Plants .... 17 

*' Trees and Shrubs - -17 

Mcculloch's Geographical Dictionary 19 

" Dictionary of Commerce 19 

Murray's Encyclop. or Geogrdphy • 22 

Ure's Dictionary of Arts, ftc. - - 31 

Webster ft Parkes's Dam. Economy 83 



AiUn's (Dr.) British Poet* - - 37 

Ballads of the East ... 6 

Burger's Leonora . - - - 6 

Chalenor's Walter Gray . . 6 

'< Poetical Remains - 6 

Collier's Roxburgh* Ballads- - 7 

CosteIlo>s Persian Rose Garden - 7 

Dante, Translated by Wright - 8 

Goldsmith's Poenu ... 10 

Gray's Elegy, ilhimiaated - - 11 

Horace, by T'ate - - - - 39 

Howitt's Ballads .... 13 

L. E. L.'s Poetical Works - - 16 

IJnwood's AnthologiaOxoniensbi. 17 

Macaulay's Lays of Ancient Rome 18 

Msckay's EngUsh Lakes - 19 

Montgomery^ Poetical Works - 31 

Moore's Poetical Works - - 21 

" LallaRookh - • - 31 

•< Irish Melodies - - - 31 

Moral of Flowers - - - - 23 

Poets' Pleasaunce . - - - 24 

Pope's Works, by Roscoe - 24 

Reyaard the Fox > - - - 35 

Shakspearc. by Bowdler - - 87 

SheUoa's Minstrelsy > - - 27 
Sophocles, by Linwood ■ - -28 

Sonthey's Poetical Works - - 38 

<* British Peeto ... 37 

'* OliTer Newman, ftx. - 28 

Spirit of the Woods - - - 38 

Inomsoa's Seasons - - - 30 

Turner's Richard III. • - - 31 

Watts's Lyrics of the Heart - - 83 

Political Economy 5f Statistics* 

Gilbart oa Baakiag > - . 10 

M'Culloch'sGeogTStatbt. ftc. Diet. 10 

'* Dictionary of Commerce 19 

" Political BcoBomy - 19 

» SUtisUcs of Gt Britain 19 

*' Oa Funding ft Taxation 19 

Marcet's Conversa. On PoUt. Econ. 19 

Thomtoa On Orerpopulation - SO 

Tooke'B History of Prices - - 30 

TwisB's Oregon Question Examined 31 

Religious and Moral Works, 

Amv Herbert ... - - 8 

Bailey's Essan oa Pursuit of Truth 4 

Bloomfleld's Greek Testament - 6 

" College and School do. 6 

** Lexicon to do. - .6 

Buras's Chrbtisn Philosophy > 6 

" " Fragments 6 

Csllcott's Scripture Herbal . . 6 

Cooper's Sermoas - ... 7 

Dale's Domestic Lituisy . - 8 

Dibdin'B Sunday Library . . 8 

Doddridge's Family Expositor - 8 

Englishman's Greek Concordance 9 

Englishman'sHeb.ftChald. Concord. 9 

Etheridgc'B Syrian Churches > 9 

Fitxroy'B Scriptural OonTersationa 10 

Forster's Hist. Geography of Arabia 10 

" Life of Bwhop Jebb - 10 

From Oxford to Rome - . . 10 

Gertrude . . - _ . 10 

Hook'8(Dr.)Lectures onPassionWeeklS 

Home's Introduction to Scriptures 13 

** Abridgment of ditto - IS 

Hotsley's ( Bp.) Biblical Criticism • IS 

" •' Psalms ... 18 

Jebb'B (Bp.) Protestant Kempis • 14 

" ** Pastoral Instructions 14 

« " Correspond, with Knox 14 

Kaox's (Alexander) Remains - 15 

Laing'B Notes on Range's Schism • 15 

Lanetoa Parsonsge - - 16 

LKtera to Mt Uakaowa Fricads . 16 

Maitland's Cnurch in the Catacombs 19 

Mnrriage Gift - - . - - 20 

M ichelet'sPriests^ Women ,ft FamilieB31 

'< and Quinet'B Jcsuita - 21 

MihMr'B Church History . - 21 

Moore On the Use of the Body - 23 

" " Soul and Body . 22 

Mosheim's Ecclesiastical History . 22 

Psrables (The) .... 23 

Parkes's Domestic Duties - .23 

Peter Plymley's Letters - - - 24 

Pitman's Sermons on the Psalms • 24 

Quinet's ChristianitT • - - 25 

Riddle's Letters from a Godfather - 36 

Robinson's GreekftEnglishLexicon 26 

Sandford's Parochialia - - - 26 

" Female Improvement - 26 

*« On Woman . - 28 

Sermon im the Mount (The) . .26 

Sheplierd's Horap Apostolicn • 27 

Smith's (G.) Perilous Times . .27 

'< " Religion of AncBritein 27 

" Female DiRciple . 27 

*• (Sydney) Sermons . - 27 

Southey's Life of W«^ley - .28 

Stebbing's Church History - - 28 

Tate's History of St Paul - .29 



Tayl«r*B Dora Meld«r 

« Lady Mary . - . 
** Margaret; or, the Pcail > 
** Sermons .... 
Taylor's (Bp. JeremylWorks 
Tomliae's Christian Theolocy 

*• Introduction to tte Bible 
TroUope's Analecta Theolo^^ . 
Turner's SsfdKd History ... 
Wardlaw's Soclnian Contravcny - 
WeU's Bible. Koran, and Tahnod 
Whitley's Life EverLMting - 
Wilberfbree's View of Christianity 
WlUoughby's (I^y) Diary - - 



30 
30 
31 
31 
31 
33 
33 
32 
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Rural Sports, 



Blaine's Dictionary of Sports 
in wSlea 



- 4 

Hansard's Fishine'ln Wales • - IS 

Hawker's InstrucuoBstoSpofftmaa 12 

London's Lady's Country Coon. - 17 

Stable Talk and Table Talk - • 38 
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The Sciences and Mathematics. 

BakeweU's Introdnction to Geology 4 

Balmain's Lessons on Chemlsta7 - 4 

Braade's Dictionary of Science, ftc. 6 

Brewster's Optics ... - 5 
DelaBeehe'sGeolegyofCeniwallyftc. 8 

Donovan's Chemistry ... 8 

Elliot's Geometry .... 9 

Fsrey On the Stesm Eagine - > 9 

Fosbroke On the Ancient Arts, Ac. 10 

Gower's Scientific Phenomena - 10 

Greener On the Gun - - - 11 

Herschel's Natural PhUoeophy . 13 

*' Astronomy - - - 13 

Holland's Msnufkctuns in Metsl - 13 

Humboldt's Cosmos . > 14 

Hunt's Researches on Light - - 14 

Kane's Elements of Chemistry - 15 

Kater and Lardner's Mechaniea - 16 

La Plsce's System of the World - 16 

Lardner's Cabinet Cydopsdia - 16 
*« HydrostaticsftPncumatksl6 

" and Walker's Electricity 16 

** Arithmetlo ... 16 

*< Geometry ... 16 

" Treatise on Heat - - 16 
TiSrebours on Photography - .16 

Lloyd On Light and Vision - - 17 

Low's Chemistry . - - - 18 

Mackensle's Physiology of Vision . 19 
Marcet's (Mrs.) Conversations 19-30 

Memoirs of the Geological Surrey 30 

Moseley's Practical Mechanics - 33 

*' BagineertngftArehiteetare 33 

Nesbit's Mensuration . - - 23 

Owen 's Lectures on Comp. Anatomy 33 

Pearson's Practteal Astrcmomy - 83 

Pes<hel's Elements of Physics > 34 

Phillips's Fossils of ComwaU, ftc 34 

Guide to Ge<dog7 . - 34 

Treatise on Geology - 24 

Introduct to Mineralogy 34 

Poisson's Mechanics ... 34 

Portlock's Geology of Londonderry 34 

Powell's NatunlPhUoeophy - - 94 

Quarterly Journal of the Geol. Soc. 34 

Ritchie Oa RoUways ... 35 

Roberts's Dictioaary of Geology . 26 

Thomson's Algebra • - 30 

Travels, 

ABan's Mediterranean ... 3 

Cooley's World Surveyed . . 7 

CosteUo'B (Miss) North Walts • 7 

De Custiae's Russia - . . 8 

De Stnelecki's New South Wales - 8 

Ermaa's Travels through Siberia - 7 

Harris's Higlilaads of Ethiopia - 12 

Howitt's (R.) Australia FeUx - 14 

King's Argeatiae Republic - - 18 
Laiag's Notes of a TniveUer - .15 

" - Tour in Sweden - - 16 

Life of a TravelUaff Physician - 16 

Mackay's En^ish Lakes - - 19 

MoaUuban'sTravels in the Fjwt ■ 31 

Parrot's Ascent of Mount Ararat 7 

Paton'B (A. A.) Servia . - . 33 

" '• Mttlera Syrians . 33 
Pedestrian Reminiscences > -28 

Seaward's Narrative ... 36 
Tischendorf's Russia - . -SO 

Von Orlich's Travels in India • 31 

Veterinary Mtdicine, 8fc. 

Field's Veterinary Records . - 10 
Miles On the Horse's Foot - -SI 

Morton's Veterinary Medicine . 22 

" *' ToxMological Chart 22 

Perdvall's Hippopatholctfy . - 2S 

'* Anatomy of the Horse- 33 

Spooner On Foot and Leg of Horse 3H 

Stable Talk and Table Talk - 28 

Tliomson On Fattening Cattle 30 

Turner On the Foot of the Horse 31 

Winter On the Horse - - . S3 



New Works and New Editimis 



PRXNTBD FOR 



Longman, Brown, Green, and Longmans, London. 
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ABERCROMBIE'S PRACTICAL GARDENER, 

\nd Improved System of Modern Horticulture, alphabetically arranfred. 4tta Edition, with 
Introductory Treatise on Vegetable Physiology, and Plates, by W. Sausbury. l3mo. Ss. bds. 

ABERCROMBIE & MAIN.-THE PRACTICAL GARDENER'S 

companion j or. Horticultural Calendar : to which is added, the Garden-Seed and Plant 
Estimate. Edited from a MS. of J. Abercrombie, by J. Main. 8th Edition. SSmo. 2s. 6d. sd. 

ACTON (ELIZA.) -MODERN COOKERT, 

In all its Branches, reduced to a System of Easy Practice. For the use of Private Families. 
In a Series of Receipts, all of which have been strictly tested, and are given with the most 
minute exactness. Sjr Eliza Acton. New Edition, to which are added, Directions for 
Carving. Fcp. 8vo. with plates and woodcuts, 7s. 6d. cloth. 

ACTS OF THE PARLIAMENTS OF SCOTLAND, 

Vol. I. A.D. 1IS4 to 1423. Printed by command of Her Mi^esty Queen Victoria, in pursuance 
of an Address of the House of Commons of Great Britain. Folio, with numerous coloured 
ftussimiles of MSS., Diplomata, and Documenta, 66s. half-bound. 

ACTS (THE) OF THE LORDS OF COUNCIL IN CIVIL 

CAUSES [SCOTLAND], a.d. 1478 to 1405. Printed by command of His Majesty King George 
the Third, in pursuance of an Address of the House of Commons of Great Britain. Folio, 
with Fac-simlles, 95s. half-bound. 

ACTS (THE) OF THE LORDS AUDITORS OF CAUSES AND 

COMPXAINTS [SCOTLAND], a.d. 1466 to 1494. Printed by command of His Majesty King 
Geoige the Third, in pursuance of an Address of the House of Commons of Great Britain. 
Folio, 15s. half-bound. 

ADAIR (SIR ROBERT). -AN HISTORICAL MEMOIR OF A 

MISSION to the COURT of VIENNA in 1806. By the Right Honourable Sir Robert Adair, 
G.C.B. With a Selection from his Despatches, published by permission of the proper 
Authorities. 8vo. 18s. cloth. 

ADAIR (SIR ROBERT). -THE NEGOTIATIONS FOR THE 

PEACE of the DARDANELLES, in 1806-9: with Dispatches and Official Documents. By 
the Right Honourable Sir Robert Adair, G.C.B. Being a Sequel to the Memoir of his 
Mission to Vienna in 1806. a vols. 8ro. 28s. cloth. 

ADDISON.-THE KNIGHTS TEMPLARS. 

Bv C. G. Addison, Esq., of the Inner Temple. 2d Edition, enlaigad. Square crown 8vo. with 
Illustrations, 18s. cloth.— By the same Author, 

THE TEMPLE CHURCH IN LONDON : ito History and Antiquities. Square crown 8vo. 
with Six Plates, 6s. cloth.— Also, 

A FULL AND COMPLETE GUIDE, HISTTORICAL AND DESCRIPTIVE, TO THE TEMPLE 
CHURCH. Square crown 8to. Is. sewed. 

AIKIN.-THE LIFE OF JOSEPH ADDISON. 

Illustrated by many of his Letters and Private Praers never before published. By Luoy 
AiKiN. 9 vols, post 8vo. with Portrait flrom Sir Goofirey Kneller's Picture, 18s. cloth. 

ALLAN (J. H.)-A PICTORUL TOUR IN THE MEDITER- 

RAN BAN ; comprising Malta, Dalmatia^ Asia Minor, Grecian Archipelago, Egypt, Nubia. 
Greece, Sicily, Italy, and Spain. By J. H. Allah, Member of the Athenian Arcnacological 
Society, and of the Egyptian Society of Cairo. 2d Edition. Imperial 4to. with upwards of 
40 lithographed Drawmgs, and 70 wood Engravings, j0S. 8s. cloth. 

AMY HERBERT. 

By a Laot. Edited by the Rev. William Sbwbll, B.D. of Exeter College, Oxford. 
3a Edition. 2 vols. fcp. 8vo. 9s. cloth. 



NEW WORKS AND NEW EDITIONS 
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ARTISAN CLUB (THE)-A TREATISE ON THE STEAM 

ENGINB, in H« Applioitioii to Mines, Mills, Steam Navigation, and Railways. By the 
Artisan Clob. Edited by John Bournb, C.E. 4to. with 30 Sted Plates and M9 Wood 
Engravings, a7s. doth. 

BAIIEY.-ESSATS ON THE PURSUIT OF TRUTH, 

And on the Progress of Knowledge. By Samuel Bailbt, Author of " Essays on tlie For- 
mation and Poblication of Opinions/' '< Berlbeley*8 Theory of Vision,*' &G. Sd Edition, 
revised and enlarged. 8vo. 9s. <hi. cloth. 

BAKEWELL.-AN INTRODUCTION TO GEOLOGY. 

Intended to convey Practical Knowledge of the Science, and comprisiar the most Important 
recent discoveries; with explanations of the fticts and phenomena which serve to confirm or 
invalidate various Geological Theories. By Robbet Bakbwbll. Fifth Edition, considerably 
eDluved. 8vo. with aumeroos Plates and Woodcuts, 9ls. cloth. 

BALLADS OF THE EAST, AND OTHER POEMS. 

By T. H. P. Square crown 8vo. 48. sewed. 

BALMAIN.-LESSONS ON CHEMISTRY, 

For the use of Pupils in Schools. Junior Students in Universities, and Readers who wish to 
learn the ftmdamental Principles and leadinr Facts : with Questions for Examination, 
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By William H. 
Balmaih. With numerous Woodcuts, illustrative of the Decompositions. Fcp. 8vo. 6s. cloth. 

BAYLDON.-ART OF VALUING RENTS AND TILLAGES, 

And the Tenant's Right of Entering and Quitting Farms, explained by several Specimens of 
Valuations; and Remarks on the Cultivation pursued on Soils in diiferent Situations. 
Adapted to the Uie of Landlords, Land- Agents, Appraisers, Farmers, and Tenants. By 
J. S. Batldon. 0th Edition, corrected and revised, by John Donaldson. 8vo. 10s. 6d. cloth. 

BAYLIS (E.)-THE ARITHMETIC OF ANNUITIES AND 

LIFE ASSURANCE ; or. Compound Interest Simplified : explaining the Value of Annuities, 
certain or contingent, on One or Two Lives, and the Vslues of Assurances in Single ana 
Annual Payments ; and comprehending the Values of Leases. Pensions, Flreeholas. and 
Reversionsry Sums, in possession br expectation, immediate, deferred, or temporary. Illus- 
trated with practical and fSuniliar Examples. By Bowaro Batlis, Actuary of tlie Anchor 
Life Assurance Company. 8vo. 6fl. doth. 

BEDFORD CORRESPONDENCE. -CORRESPONDENCE OF 

JOHN, FOURTH DUKE OF BEDFORD, selected ftom the Originals at Wobum Abbey: 
with Introductions by Lord John Rusbbll. 

8V0. Vol. 1 (1743-48), 18s. cloth ; Vol. 3 (l749-«0), 168. cloth. 
*«,* The Third, and concluding volume, with an Introduction by Loao John Russkll, 
is in the Prut* 

BELL -LIVES OF THE MOST EMINENT ENGLISH POETS. 

By RoBBRT Bbll, Esq. S vols. fcp. 8vo. with Vignette Titles, 13s. cloth. 

BELL.-THE HISTORY OF RUSSIA, 

From the Earliest Period to the Treaty of Tilsit. By Robbbt Bbll, Esq. S vols. fcp. Svo. 
with Vignette Titles, 18s. cloth. 

BLACK.-A PRACTICAL TREATISE ON BREWING, 

Based on Chemical and Economical Principles: with Formute for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, with considerable 
Additions. 8vo. lOs. 6d. cloth.— Also, 

REMARKS ON BAVARIAN BEER. London Porter,the Influence of Electricity on Fermentation. 
By Wi LLIAM Black. Being a Supplement to his <* Treatise on Brewing." Svo. 3s. 6d. aewed. 

BLAINE.-AN ENCYCLOPJIDIA OF RURAL SPORTS ; 

Or, a complete Account, Historical, Practical, and Deicriptive, of Huntinr, Shootinff, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. BvDblabBbb 
P. Blain B. Esq. Author of " Canine Pathology," &c. Illustrated by nearly 000 wigravinnon 
Wood, by R. Branston, from Drawings by Aiken, T. Landseer, Dickes, &c. 8vo. jffS. lOsTcioth. 

BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES, 

From the Creation to the present time: with Additions and Corrections fh>m the most authen- 
tic Writers ; including the Computation of St. Psul, as connecting the Period from the Exode 
to the Temple. Under the revision of Sir Hbnky Ellis, K.H., l*rincipal Librarian of the 
British Museum. Imperial Svo. 31s. 6d. half-bound in morocco. 



PRINTED FOK BIBS8B8. LONQICAN AKB CO. 



BLOOMFIELD.-HISTORT OF THE PELOPONNESIAN WAR. 

By Th dcy Di DBS. A New Recension of the Text, with a carefUIy amended PoDctnation ; and 
copious NoTss, Critical, Philological, and Explanatory, principally orinnal, partly selected 
and arranged from the best Bxpodtors : accompanied oy foil indexes, both of Greek Words 
and Phrases explained, and matters discussed in the Notes Illustrated by Maps and Flans. 
By the Rer. S. T. Bloom fiblo, D.D. F.S.A. 9 vols. 8vo. 88s. cloth. 

BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN WAR. 




BLOOMFIELD.-THE GREEK TESTAMENT : 

With copious English Notes, Critical, Philolocical, and Explanatory. Especially formed for 
the use of advanced Students and Candidates for Holy Orders. By Rev. 8. T. Bloom pibld, 
D.D. F.S.A« 6th Edition. 9 vols. 8vo. with a Map of Palestine. ^ cloth. 

BLOOMFIELD.-ACOLLEGE&SCHOOLGREEKTESTAMENT; 

With shorter EngHsh Notes, Critical, Philological, and Explanatory, formed for use in 
OoUeces and the Public Schools. By the Rev. S. T. Bloom fibld, D.J). F.S. A. 4th Edition, 
greatly enlarged and improved. Fcp. 8vo. 10s. 6d. cloth. 

BLOOMFIELD.-GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT: espedaUy adapted to the use of Colleges, and the Higher Classes in 
Public Schools ; but also intended as a convenient Manual for Biblical Students in general. 
By Dr, Bloom pi bld. Sd Edition, enlarged and improved. Fcp. 8vo. 10s. Od. cloth. 

BOY'S OWN BOOK (THE) : 

A Complete Encyclopedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy- 
hood and Youth. SSd Edition. Square 13mo. with many Engravings on Wood, 6s. boards. 

BRANDE.-A DICTIONARY OF SCIENCE, LITERATURE, 

AND ART; comprising the History, Description, and Scientific Principles of every Branch 
of Human Knowledge ; with the Derivation and Definition of all the Terms in General Use. 
Edited by W. T. Brands, F.R.S.L. ft E. ; assisted by Josbph Cavtin, Esq. 8vo. with Wood 
Engravings, J0S, cloth. 

BRAY'S (MRS.) NOVELS AND ROMANCES, 

Revised and corrected by Mrs. Bbat. In 10 vols. fcp. 8vo. with a Portrait, Frontispieces, 
and Vignettes, uniformly with **The Standard Novels,^' ^ti, doth.— Or, 



1. The White Hoods, 6s. 

9. De Foix. 6s. 

S. The Protestant, 6b. 



4. Fits of Fitz-Ford, 6s. 
6. The Talba, 6s. 

6. Warleigh, 6a. 

7. TrelawnyofTrelawne,6s. 



8. Trials of the Heart, 6«. 

9. Henry de Pomeroy, 6a. 

10. CottrtenayafWalreddon,6a. 



BRAY.-THE PHILOSOPHY OF NECESSITY ; 

Or, the Law of Consequences asapplicable to Mental, Moral, and Sodal Science. By Ch arlbs 
Bbat. 9 vols. 8vo. IM. cloth. 

BREWSTER.-TREATISE ON OPTICS. 



By Sir Datio Bbbwstbb, LL.D. F.R.S., ftc. 
and 176 Woodcuts, 6a. cloth. 



New Edition. Fcp. 8vo. with Vignetta Title, 



BUCKLER (J. C. AND C. A.)-A HISTORY OF THE 

ARCHITECTURE of the ABBEY CHURCH ot ST. ALBAN, with especial reference to the 
Norman Structure. By J. C. and C. A. Bvcklbb, Architects. 8vo, with numeroos 
lUuatnitions. [Intk^prut, 



BUDGE (J.)-THE PRACTICAL MINER'S GUIDE ; 




Airixu, lioaek siiaes, iieveiung,'inacoessiDie i/isumces, tiagnts, sc. sy j 
Edition, considerably enlarged. 8vo. with Portrait of the Author, 19s. cloth. 



BULL.-THE MATERNAL MANAGEMENT OP CHILDREN, 

in HEALTH and DISEASE. Jly T. Bull, M.D. Member of the Royal CoUege of Physicians, 
Fhyiidan-Accuchenr to the Finsbury Midwifery Institution. 9d Edition. Fcp. 8vo. 7s. doth. 

BULL.-HINTS TO MOTHERS, 

For the Management of Health during the Period of Pregnancy and in the Lying-in Room; 
with an Exposure of Popular Errors in connection with those subjects. By Thomas Boll, 
M.D. Ike. 4th Edition. Fcp. 8vo. 7s. doth. 



6 NEW WORKS AND NEW EDITIONS 
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BURGER -THE "LEONORA" OF BURGER. 

Trmnslated by Julia M. Cambeon. With Six lam lUnatntions, dnwn on Wood tvy 
D. HadiM, ILA. and eofl^ved by John Thompson. Crown 4to. [In tk$pre9», 

BURNS.-THE PRINCTPLES OF CHRISTIAN PHILOSOPHY; 

containing: the Doctrines. Duties. Admoniciona, and Consolations of the Christian Rdigioii. 
By John Burns, M .D. F.R.S. 6th £dition. 12mo. 7a. boards. 

BURNS-CHRISTIAN FRAGMENTS ; 

Or. Remarks on the Nature, Precepts, and Comforts of Religion. By John Burrs, M.D. 
F.R.S. Author of « The Principles of Christian Philosophy." Fcp. 8to. 5s. doth. 

BUTLER-SKETCH OF ANCIENT & MODERN GEOGRAPHY. 

By Bamubl Butlbr, D.D. late Lord Bishop of Lichfield and Coventry; and formerly Head 
Master of Shrewsbury School. New Edition, revised by the Author's Son. 6vo. 9s. boards. 

BUTLER.-AN ATLAS OF MODERN GEOGRAPHY. 

By the late Dr. Butlbr. Consisting of Twenty-three coloured Ma^, from a New Set of 
Plates ; with an Index of all the Names of Places, referring to the Latitudes and Longitudes. 
New Edition. 8vo. las. half-bound. 

BUTLER.-AN ATLAS OF ANCIENT GEOGRAPHY. 

By the late Dr. Butlbr. Consisting of Twenty-three coloured Maps; with an Index of all 
the Names of Places, referring to the Latitudes and Longitudes. New Edition, fk-om an entirdy 
new and corrected Set of Plates. Svo. 12s. half -bound. 

BUTLER. -A GENERAL ATLAS OF MODERN AND ANCIENT 

GEOGRAPHY. By the late Dr. S. Butlbr. Consisting of Forty-flve coloured Maps, and 
Indices. New Edition, fkt»m an entirely new and corrected Set of Plates. 4to. 34s. half-boond. 

CALLCOTT.-A SCRIPTURE HERBAL. 

With upwards of 190 Wood BngfRvings. By Ladt Calloott. Square crown 8vo. 2Ss. cloth. 

CARTOONS (THE PRIZE)-THE PRIZE CARTOONS 

EXHIBITED IN WESTMINSTER HALL, a.d. 1843. Published under the Sanction and 
Patronage of Her Mi^esty's Commissioners on the Fine Arts. 

The average sixe ot the Prise Cartoons is fifteen feet in width and ten in height A reduced 
scale of one Inch and a half to the foot has been adopted ; and in the process of reduction 
every care has been taken fkithftilly to preserve all the characteristic features of the originate ; 
and the Engraving of each work has been subjected to the approval of its author. Lithography 
has been chosen as the most suitable medium for producing copies of these important worka. 

The aize of the work is large folio. The price of the Eleven Engravings, in a neat Port- 
folio, 4^5. fts. ; Proofs before Letters, ^es. 8s. 

CATLOW.-POPULAR CONCHOLOGY ; 

Or, the Shell Cabinet arranged : being an Introduction to the Modem System of Conchologr: 
with a sketch ot the Natural History of the Animals, an account of the Formation of the Shdis, 
and a complete Descriptive List of toe Families and Genera. By Ac n bs Catlow. Fcp. Svo. 
with 812 Woodcuts, 10s. 6d. cloth. 

CHALENOR.-POETICAL REMAINS OF MARY CHALENOR. 

Fcp. 8vo. 4s. cloth. 

CHALENOR.-WALTER GRAY, 

A Ballad, and other Poems. By Mart CHALXifon. 9d Edition, including the Authoress's 
Poetical Remains. Fcp. 8vo. 6s. cloth. 

CLAVERS.-FOREST LIFE. 

By Mart Clatbrs, an Actual Settler ; Author of <' A N^sw Home, Who 'U Follow ?" 9 vols, 
fcp. 8vo. I2s. cloth. 

COCKS (C.)-BORDEAUX, ITS WINES, AND THE CLARET 

COUNTRY. By C Cocks, B.L. Professor of the Uving Languages in the Royal Colleges of 
France; Translator of the Works of Michelet and Quinet. Dedicated, by permission, to 
M. Le Comte T. Duchitel. Post 8vo. with View of Bordeaux, 88. 6d. cloth. 

COLLEGIAN'S GUIDE (THE) ; 

Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer- 
sity Education. By •**« *«*««*, m.A. College, Oxford. Post 8\'o. lOs. 0d. cloth. 




COLLIER (J. PAYNE.)-A BOOK OF ROXBURGHE BALLADS. 



Edited by John Patnx Collier, Esq. Poit 4to. 



[J« tkepTMi, 



COLTON.-LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev. C. C. Colton. New Bdition. 870. 111. doth. 

CONVERSATIONS ON BOTANY. 

9th Edition, improTed. Fcp. 8to. 93 Plates, 7s. 6d. cloth ; with the plates coloured, lis. cloth. 

COOLEY.— THE WORLD SURVEYED IN THE NINETEENTH 

CENTURY; or. Recent Narratives of Scientific and Explorinr Earocditions (chiefly under- 
taken bv command of Foreini Governments). Collected, transTatecT, and, where necessary, 
abridfced, by W. D. Coolbt, Esq. Author of the ** History of Maritime and Inland Discovery*' 
in the Cabinet Cyclopaedia, &c.— The First Volume of the Series contains, 

THE ASCENT of MOUNT ARARAT. By Dr. Frikdrich Parrot, Professor 
of Natural Philosophy in the University of Dorpat, Rossian Imperial Councillor of 
State, ftc. evo. with a Map by Arrowsmith, and Woodcuts, 14s. doth. 

The Second Work of the Series will be 
ERMAN'S TRAVELS through SIBERIA. 8vo. [Inik$preM, 

COOLET.-THE HISTORY OF MARITIME AND INLAND 

DISCOVERT. By W. D. Coolkt, Esq. S vols. fcp. 8vo. with Yiffuette Titles, 18s. cloth. 

COOPER (REV. E.)-SERMONS. 

Chiefly designed to elucidate some of the leading Doctrl nes of the Gospel. To which is added, 
an Appendix. containtn|^ Sermons preached on several Public Occasions, and printed by 
desire. By the Rev. Edward Coopbr. 7th Edition. 2 vols. 12mo. 10s. boards. 

COOPER (REV. E.)-PRACTICAL AND FAMILIAR SERMONS, 

Designed for Parochial and Domestic Instruction. By Rev. Edward Coopbr. New Edition. 
7 vols. ISmo. 4^1. 18s. boards. 



%* Vols. 1 to 4, Ss. each ; Vols. 5 to 7, 6s. each. 



COPLAND.-A DICTIONARY OP PRACTICAL MEDICINE ; 

comprisinr General PatholO|[y, the Nature and Treatment of Diseases, Morbid Structures, 
and the Disorders especially incidental to Qimataa, to Sex, and to the diflferent Epochs of 
Life, with numerous approved Formuhe of the Medicines recommended. By Jambs Copland, 
M.D. CoBSultinfi: Phyncian to Queen Charlotte's Lying-in Hospital, ftc. fcc. &c. VoU. 1 and S, 
8vo. ^Z, cloth ; and Part 10, 4s. 6d. sewed. 



*•* To be completed in One more Volume. 



COSTELLO (MISS.)-THE ROSE GARDEN OF PERSIA. 

A Series of Translations flrom the Persian Poets By Miss Louisa Stuart Costbllo, Author 
of ** Specimens of the Early Poetry of France," " A Summer amongst the Bocages and the 
Vines,'* &c. Long 8vo. with Illuminated Pages and Borders printed in rose-colour, 18s. boaids ; 
or 81s. 6d. bound m rooe-coloured morocco fPerritm tijfiUJ by Hayday. 

COSTELLO (MISS).-THE FALLS, LAKES, AND MOUNTAINS 

OF NORTH WALES ; being a Pictorial Tour through the most interesting parts of the 
Country. By Lou isa Stu a rt Costbllo, Author of "The Rose Garden of Persia," " Beam 
and the Pyrenees." &c. Illustrated with views, from Original Sketches by D. H. M*Kewan, 
engraved on wood, and lithographed, by T. and B. Gilks. Square 8vo. witn Map, 14s. cloth. 

CREST (E.)-AN ENCYCLOP JIDIAOF CIVIL ENGINEERING, 

Historical, Theoretical, and Practical. By Edward Crbst, F.S.A. C.E. Illustrated by 
many Hundred Engravings on Wood, explanatory of the Principles, Machinery, and Con- 
structions which come under the Direction of the Civil Engineer. 8vo. uniform with Messrs. 
Longman and Co.'s Series of One-Volume EncycloiMedias and Dictionaries. [In tkepTMi. 

CROCKER'S ELEMENTS OF LAND SURVEYING. 

Fifth Edition, corrected throughout, and considerably improved and modernised, by T. O. 
Bunt, Land Surveyor. To which are added, TABLES OF S1X-FI6URK LOGARITHMS, 
&c.,superinteiidedby R.FARLBY,of the Nautical Almanac Establishment. Post 8vo. 12s. cloth. 

CROWE.-THE HISTORY OF- FRANCE, 

From the Earliest Period to the Abdication of Napoleon. By E. E. Crowr, Esq. 8 vols. fcp. 
8V0. with Vignette Titles, 18s. cloth. 

DAHLMANN.-HISTORY OF THE ENGLISH REVOLUTION. 

By F. C. Dah lmann, late I'rofessor of History at the University of GCttingen. Translated 
from the German, by H. Eva ns Lloyd. 8vo. 10s. 6d. cloth. 




DALE (THE REV. T.)-THE DOMESTIC LITURGY AND 

FAMILY CHAPLAIN, in two Parts t the firat Part being: Chnrch Serrices adapted for 
domestic use» with Prayers for every day of the week, selected exclosively from the Book of 
Common Prayer { Bart 2 comprisiiir an appropriate Sermon for every Sunday in thejear. 
By the Rev. Thomas Dale, M.A. Cuton-Residentiary of St. Paul's, and Vicar of St. Bnde*B, 
London. Post 4to. handsomely printed, 31s. cloth : or, bound by Hayday, 31 s. 6d. calf lettered ; 
j^. 10s. morocco, with gofferea edges. 

DANTE, TRANSLATED BY WRIGHT.-DANTE. 

Translated by Ichabod Charlbs Wbiqbt, 11.A. late Fellow of Magdalen CoUem, Oxford. 
A New Edition, levised and corrected. 3 vols. fcp. Svo. with Portrait, 7s. 6d. sewed. 

U* Vol L coBtainatlie Inferno; VoL II. the Purgatorio ; VoL III. the Pamdiao. 

DAVY (SIR HUMPHRY). -ELEMENTS OF AGRICULTURAL 

CHEMISTRY, in a Coarse of Lectures. By Sir Hum h hky Davy. With Notes by Dr. John 
Davy. 6th Edition. 8vo. with 10 Plates, 15s. cloth. 

DE BURTIN -A TREATISE ON THE KNOWLEDGE NECES- 

SARY to AMATEURS of PICTURES. Translated and Abridged from the French of M. 
Feancis Xavier Db Bvrtin. First Stipendiary Member of the Royal Academy of Bnusela 
in the Class of Sciences, 9ic By Robbrt Whitb, Esq. 8vo. with four Plates, ISs. cloth. 

DE CUSTINE. -RUSSIA. 

By the Marquis Db Custinb. Translated from the French. 9d Edition. 8 vols, post 8vo. 
Sis. 6d. cloth. 

DE LA BECHE.-REPORT ON THE GEOLOGY OF CORN- 

WALU DEVON, and WEST SOMERSET. By Henry T. De la Bkchb, F.R.S. &c.. 
Director of the Ordnance Geolojrical Survey. Published by Order of the Lords Commissionera 
of H.M. Treasury. 8vo. with Maps, Woodcuts, and 12 large Pates, 14s. cloth. 

DE MORGAN.-AN ESSAY ON PROBABILITIES, 

And on their Application to Life Contingencies and Insurance Offices. By Av«. db Moboah, 
of Trinity College, Cambridge. Fcp. 8vo. with Vignette Title, 6a. cloth. 

DE SISMONDI.-THE HISTORY OF THE ITALIAN REPUB- 

LICS: or, of the Origin, Progress, and Fall of Freedom in Italy, from A.D. 476 to 1806. By 
J. C. L. SisMONDi. Fcp. 8vo. with Vignette Title, 6s. cloth. 

DE SISMONDI. - THE HISTORY OF THE FALL OF THE 

ROMAN EMPIRE. Comprising a View of the Invasion and Settlement of the Barbarians. 
By J. C. L. Db Sismondi. 3 vols. fcp. 8vo. with Vignette Titles, 13s. cloth. 

DE STRZELECKI (P. E.)-THE PHYSICAL DESCRIPTION 

of NEW SOUTH WALES and VAN DIEMAN'S LAND; accompanied by a Geological Map 
Sections, and Diagrams, and Figures of the Organic Remains. By P. E. Db Strzblbcki. 
8vo. with colouredMi^) and numarous Plates, 34s. cloth. 

DIBDIN (THE REV. T. F.)-THE SUNDAY LIBRARY: 

Containing nearly One Hundred Sermons, by eminent Divines. With Notes, &c. by the Rev. 
T. F. DiBDiN, D.D. 6 vols. fcp. 8vo. with Six Portraits, SOs. cloth ; or, ^ers. 13s. 6d. neatly 
half-bound in morocco, with gUt edges. 

DODDRIDGE. -THE FAMILY EXPOSITOR; 

Or, a Paraphrase and Version of the New TesUment : with Critical Notea, and a Practical 
Improvement of each Section. By P. Doddridgb, D.D. To which is prefixed, a Life of the 
Author, by A. Kippis, D.D, F.R.S. and S.A. New Edition, 4 vola. 8vo. ^l. 16s. cloth. 

DONOVAN.-A TREATISE ON CHEMISTRY. 

By M. Donovan, M.R.I.A. Fourth Edition. Fcp. 8vo. with Vignette Title, 6s. dofh. 

DONOVAN.-A TREATISE ON DOMESTIC ECONOMY. 

By M. Donovan, Esq. M.R.I.A. Professor of Chemistry to the Company of Apothecaries in 
Ireland. 3 vols. rep. 8vo. with Vignette Titles, 13s. cloth. 

DOUBLEDAY'S BUTTERFLIES.-THE GENERA OF DIUR- 

NAL LEPIDOFTERA; comprising their Generic Characters -a Notice of the Habito and 
Transformations— and a Catalogue of the Smcies of each Genus. By Edward Dovblbday, 
Esq. F.L.S. &c.. Assistant in the Zoological Department of the British M useum. I mperial 4to. 
uniform with Gray and Mitchell's Ornithology ; Illustrated with 75 Coloured Plates. 

%* To be published in Monthly Parts, 5s. each ; each part to consist of 3 coloured plates, 
with accompanying Letter-press, giving the Generic Characters, a Short Notice of the Habita, 
and a Catalogue of the Species of each Genus. Part 1 will appear on the ad of November. 




DOYER.-LIFE OF FREDERICK II. KING OF PRUSSIA. 

By LosD DovBS. 9d Edition. 2 vote. 8vo. with Portrait, 388. boards. 

DRUMMOND (DR. J. LJ~LETTERS TO A YOUNG NATU- 

RAUST» ON THE STUDY OF NATURE AND NATURAL THEOLOGY. By Jambs L. 
Dbummond, M.D. Author of " First Steps to Botany," &c. Second Edition. Post 8vo. with 
Wood BngraTinfl^s, 7s. 6d. boards. 

DRUMMOND.-FIRST STEPS TO BOTANY, 

Intended as popular Illustrations of the Science, leading: to its study as a branch of g^eneral 
education. By J. L. Drummond, M.D. 4th Edit. i2mo. with numerous Woodcuts, 9s. bds. 

DUNHAM -THE HISTORY OF THE &ERMANIC EMPIRE. 

By Dr. Dunham. 8 vols. fcp. 8vo. with Vignette Titles, ISs. cloth. 



Tbs History of Europe during thk 
If IDDLB AoBS. By Dr. Dunham. 4 vols. 
fcp. 8vo. with Vifcnette Titles, ^1. 4s. cloth. 

Thb History of Spain and Portugal. 
By Dr. Dunham. 6 vols. fcp. 8vo. with 
ViRnette Titles, itfl. 10s. cloth. 

Thk History of Sweden, Denmark, 
AND Norway. By Dr. Dunham. S vols, 
fcp. 8vo. with Vignette Titles, 16s. doth. 



The History or Poland. By Dr. 

Dunham. Fcp. 8vo. with Vignette Title, 

0s. cloth. 
The Lives or the Early Writers 

OF Great Britain. By Dr. Dunham, 

R. Bell, Esq. &c. Fcp. 8vo. with Vignette 

Title, 6s. cloth. 
The Lives of British Dramatists. 

By Dr. Dunham. R. Bell, Esq. &c. 9 vols. 

fcp. 8V0. with Vignette Titles, 198. doth. 



DUNLOP (JOHN).-THE HISTORY OF FICTION : 

Being a Critical Account of the most celebrated Prose Works of Fiction, fh>m the earliest 
GreeK Romances to the Novels of the Present Age. By John Dunlop, Esq. Sd Editioiif 
complete in one volume. Medium 8vo. 15s. doth. 

ECCLESTON ( JAMES. )-A MANUAL OF ENGLISH ANTIQUI- 

TIES. By James Ecclbston, B.A. Head Master of Sutton Coldfldd Grammar SchooL 
8vo. with numerous Illustrations on Wood. [In the prut. 

ELLIOT a.)-A COMPLETE TREATISE ON PRACTICAL 

GEOMETRY and MENSURATION. With numerous Exercises. By Jambs Elliot, 
formerly Teacher of Mathematics in the Mechanics* Institution of Liverpool. 8vo. 5s. doth. 

%* KEY, containing full Demonstrations and Solutions. 8vo. 6s. cloth. 

ELLIOTSON.-HUMAN PHYSIOLOGY : 

With which is incorporated much of the elementary part of the ** Institutiones Physlologiae" 
of J F. Blumenbach, Professor in the University of GOttingen. By John Elliotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, £%. 9s. doth. 

ENGLISHMAN'S GREEK CONCORDANCE OF THE NEW 

TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the English 
Texts ; including a Concordance to the Proper Names, with Indexes, Gredc*EngUsh and 
English-Greeic. 9d Edition, with a new Index. Royal 8vo. 49s. doth. 

ENGLISHMAN'S HEBREW AND CHALDEE CONCORDANCE 

of the OLD TESTAMENT ; being an attempt at a Verbal Connection between the Original 
and the English Translations: with Indexes, a list of the Proper Names and their occur- 
rences, &c. fcc 9 vols, royal 8vo. j^S. 13s. 6d. cloth ; large paper, £\. 14s. 6d. 

ESDAILE (DR. J.)-MESMERISM IN INDIA; 

And its Practical Application in Sunery and Medidne. By Jambs Esdailb, M.D. Civil 
Assistant-Surgeon, E.I.C.S. Bengal. Fcp. Bvo. 6s. 6d. clotti. 

ETHERID6E (J. W.)-THE SYRIAN CHURCHES : 

Their Early History, Liturgies, and Literature. With a literal Translation of the Four 
Gospels from the Peschito. or Canon of Holy Scripture in use among the Oriental Christians 
from the earliest times. By J. W. ETHBBioas. l9mo. 7s. 6d. cloth. [Jiwf rMd|f. 

FAREY.-A TREATISE ON THE STEAM ENGINE, 

Historical, Practical, and Descriptive. By John Farbt, Engineer. 4to. illustrated by 
numerous Woodcuts, and 95 Copper-plates, 4^6. 5s. boards. 



FAWN (THE) OF SERTORIUS. 

2 vols, post 8to. 188. clotb. 

** A* a work ihat contaiiu UtcIj and uraphle plctnrea of life and maaiMn in a distant afc, we conuneBd it to the penual 
of oar readers.'*— CaiTic. 

FERGUS -HISTORY OF UNITED STATES OF AMERICA, 

From the Discovery of Americti to the Election of General Jackson to the Presidency. By the 
Rev. H. Fergus. 3 vols. fcp. 8vo. with Vignette Titles, 13s. cloth. 

PIELD.-POSTHUMOUS EXTRACTS FROM THE 

VETERINARY RECORDS OF THE LATE JOHN FIELD. Edited by his Brother, 
William Field, Veterinary Surj^n, London. 8vo. 8s. boards. 

FITZROY (LADY). -SCRIPTURAL CONVERSATIONS BE- 

TWEEN CHARLES and his MOTHER. By Lady Charles Fitzroy. Fcp. 8vo. 4s. 6d. cloth 

FORSTER.-THE STATESMEN OF THE COMMONWEALTH 

OF ENGLAND. With an Introductory Treatise on the Popular Prorress in Engrlish History. 
By John Forstbb, Esq. 5 vols. fcp. 8vo- with Original Portraits of Pym, Eliot, Hampden, 
Cromwell, and an Historical Scene uter a Picture by Cattermole, jei. lOs. cloth. 

The above 5 vols, form Mr. Forster's portion of the Lives of Eminent British Statesmen, by Sir 
James Mackintosh, the Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. fcp. 8vo. 
with Vignette Titles, ^^3. 3s. cloth. 

FORSTER (RET. C.)-THE HISTORICAL GEOGRAPHY OF 

ARABIA; or, the Patriarchal Evidences of Revealed Religion. A Memoir, with illustrative 
Maps and an Appendix, containing Translations, with an Alphabet and Glossary of the 
Hamyaritic Inscriptions recently discovered in Hadramaut. By the Rev. Charles Forstbr, 
B.D. Author of " Mahometaiiism Unveiled.*' 3 vols. 8vo. 30s. cloth. 

FORSTER (REV. C.)-THE LIFE OF JOHN JEBB, D.D.F.R.S., 

late Bishop of Limerick. With a Selection from his Letters. By the Kev. Charles 
FoRSTBE, B.D. Rector of Stisted, and formerly Domestic Chaplain to the Bishop. Second 
Edition. 6vo. with Portrait, &c. 16s. cloth. 

rOSBROKE.-A TREATISE ON THE ARTS, MANNERS, 

MANUFACTURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rev. 
T. D. FosBROKB, &c. 3 vols. fcp. 8vo. with Vignette Titles, 138. cloth. 

FROM OXFORD TO ROME ; 

And, How it fared with some who made the Journey. By a Companion Traveller. Fcp. 8vo. 

[iVeor/jr ready. 

GERTRUDE. 

A Tale. By the Author of ** Amy Herbert." Edited by the Rev. William Sbwbll, B.D. 
of Exeter Cbllege, Oxford. Sd Emtion. 3 vols. fcp. 8vo. Sto. cloth. 

GILBART (J. W.) - THE HISTORY AND PRINCIPLES OF 

BANKING. By Jambs William Gilbart, General Manager of the London and West- 
minster Bank. 8d Edition. 8vo. 9s. boards. 

GLEIG.-LIVES OF MOST EMINENT BRITISH MILITARY 

a)MM ANDERS. By the Rev. G. R. Gleio. 8 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

GLENDINNING.-PRACTICAL HINTS ON THE CULTURE 

OF THE PINE APPLE. By R. Glendinnino, Gardener to the Right Hon. Lord RoUe, 
Bicton. 13mo. with Plan of a Pinery, 5s. cloth. 

GOLDSMITH. - THE POETICAL WORKS OF OLIVER 

GOLDSMITH. Illustrated by Wood Engravings, firom the Designs of G. W. Cope, A.ILA., 
Thomas Creswick, A.R.A., J. C. Horsley, R. Redgrave, A.R.A., and Frederick Tayler Mem- 
bers of the Etching Clob. With a Biographical Bfemoir, and Notes on the Poems. Edited 
by Bolton Corn by, Esq. Square crown 8vo. uniform with "Thomson's Seasons," 21s. 
cloth ; or, bound in morocco, by Hayday, ^l. 16s. 

*»* One Hundred Copies, itf3. 2s. each, printed on prepared paper of ^reat beauty. 

GOOD.-THE BOOK OF NATURE. 

A Popular Illustration of the General Laws and Phenomena of Creation. By John Mason 
Good, M.D. F.R.S., &c. Third Edition, corrected. S vols. fcp. 8vo. 34s. cloth. 

60WER.-THE SCIENTIFIC PH JINOMENA OF DOMESTIC 

LIFE. By Charles Footb Gowbr. Fcp. 8vo. [/« thepreu. 



GRAHAM-ENGLISH ; OR, THE ART OF COMPOSITION : 

esplained in a Series of Instmctions and Examples. By G. F. Graham. Second Edition, 
revised and improved. Fq>. 8vo. 78. cloth. 

GRANT (MRS.)-LETTERS FROM THE MOUNTAINS. 

Beings the Corresnondence with her Friends, between the years 1773 and 1803. By Mrs Grant, 
of Lajmin. Sixth Edition. Edited, with Notes and Additions, by her son, J. P. Grant, 
Esq. 2 vols, post Svo. 21s. cloth. 

GRANT (MRS.) -MEMOIR AND CORRESPONDENCE OF 

the late Mrs. Grant, of Lag^^an, Author of " Letters from the Mountains." " Memoirs of an 
American Lady," &c. &c. Edited by her Son, J. P. Grant, Esq. ad Edition. 3 vols, post 
Svo. with Portrait, ais. 6d. cloth. 

GRATTAN.-THE HISTORY OF THE NETHERLANDS, 

From the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan, 
Esq. Fcp. Svo. with Vignette Title, 68. cloth. 

GRAY (J0HN).-6RArS ELEGY, 



Written in a Country Churchyard. Illuminated in the Missal style. 
Architect. Imp. Svo. 31s. 6d. elegantly bound in patent relievo leather. 



By OWBN JOWBS, 



GRAY.-FIGURES OF MOLLUSCOUS ANIMALS, 

Selected finom various Authors. Etched for the Use of Students. By Maria Emma Gray. 
Vol. I. Svo. with 78 (dates of Figures, las. cloth. 

GRAY AND MITCHELL'S ORNITHOLOGY.-THE GENERA 

Of BIRDS ; comprising their Generic Characters, a Notice of the Habits of each Genus, and 
an extensive List of Species, referred to their several Genera. By Gkorob Robert Gray, 
Acad. Imp. Georg. florent Soc. Corresp. Senior Assistant of the Zoological Department, 
British Museum ; and Author of the ** List of the Genera of Birds," &c. &c. Illustrated with 
l^ree Hundred and Fifty imperial quarto Plates, by David William Mitchbll. 

In coarse of publication, in Monthly Parts, 10s. 6d. each ; each Part consisting generally of 
Four imperial quarto coloured Plates and Three plain, and accompanving Letterpress ; giving 
the Generic Characters, short Remarks on the Habits, and a List of Species of each Genus as 
complete as possible. The uncoloured Plates contain the Characters of all the Genera of 
the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, as the 
case may require, for pomting out their distinguishing Characters. 

*»* The work vriU not exceed Fifty Monthly Parts, of which Thirty have appeared. 

GREENER.-THE GUN ; 

Or, aTreatise on the various Descriptions of Small Fire-Arms. By W. Grbbnbr, Inventor of 
an improved method of Firing Cannon by Percussion, &c. Svo. wiUi Illustrations, 15s. boards. 

GREENWOOD (COL.)-THE TREE-LIFTER; 

Or, a New Method of Transplanting Trees. By Co1.jGbo. Grbbn woo o. Svo. with an Illus- 
trative Plate, 7s. doth. 

6RIMBL0T (P.)-LETTERS OF WILLIAM III. AND LOUIS 

XIV. and of their Ministers. Illustrating the Domestic and Foreign Policy of Ei)gland during 
the period which followed the Revolution of 1688. Extracted from the Archives of France 
and England, and from Foreign papers. Edited by P. Grimblot. Svo. [in tkepreu, 

GUEST. -THE MABINOGION, 

F^mn the Llyfr Coch o Heni^est, or Red Book ot Hergest, and other ancient Welsh MSS. : 
with an English Translation and Notes. By Lady Chablottb Guest. Parts 1 to 6. 
Royal Svo. Ss. each, sewed. 

GUICCIARDINI (F.)-THE MAXIMS OF FRANCIS 6UIC- 

ClARDINI. Translated hy Emma Martin. With Notes, and Parallel Passages flroin 
the works of Machiavelli, Lord Bacon, Pascal, Rochefoucault, Montesquieu, Burke, 
Talleyrand, M. Guixot, &c. ; and a Sketch of the Life of Guicciardini. Square fcp. Svo. with 
Portrait, 7s. boards ; or bound in morocco by Hayday* 14s. 

GWILT.-AN ENCYCLOPEDIA OF ARCHITECTURE ; 

Historical, Theoretical, and Practical. By Josbph Gwilt, Esq. F.S.A. Illustrated with 
upwards of 1000 Engravings on Wood, from Designs by J. S. Gwilt. Svo. 52s. 6d. cloth. 

HALL.- NEW GENERAL LARGE LIBRARY ATLAS OF 

FIFTY-THREE MAPS, on Colombier Paper; with the Divisions and Boundaries carffhlly 
coloured. Cohstnicted entirely from New Drawings, and engraved by Sionbt Hall. New 
Edition, thoroughly revised and corrected ; incluamg all the Alterations rendered necessary 
by the recent Official Surveys, the New Roads on the Continent, and a carefhl Comparison 
with the authenticated Discoveries published in the latest Voyages and Travels. Folded In 
half. Nine Guineas, half-bound in russia ; full size of the Maps, Ten Pounds, half-bd. mssia. 



12 NEW WORKS AND NEW EDITIONS 



HALSTED.-LIFE AND TIMES OF RICHARD THE THIRD, 

as Dukeof Gloacester and Kinr of England: in which all the Charges a^^at him are care- 
fully inyestigated and compared with the Statements of the Coteraporary Authorities. By 
Carolinb a. Halstbd, Author of "The Life of Margaret Beaufort." a vols. 8vo. with an 
Original Portrait and other IllustrationB, 4^1. lOs. cloth. 

HAND-BOOK OF TASTE (THE) ; 

Or, How to Observe Works of Art, especially Cartoons, Pictures, and Statues. By Fabius 
PiCTOB. Sd Edition. Fcp. 8to. 8s. boards. 

HANSARD-TROUT AND SALMON FISHING IN WALES. 

By O. A. Hanbabd. 12mo. 6s. 6d. cloth. 

HARRIS.-THE HIGHLANDS OF ETHIOPIA ; 

Being the Accout of Eighteen Months' Residence of a British Embassy to the Christian Court 
of SEoa. By Major Sur W. C. Habris. Author of *< Wild Snorts in Southern AA'ica," &c. 
ad Edition. 9 tow. 8to. with Map and Illustrations, j^. as. cloth. 

HAWES.-TALES OF THE NORTH AMERICAN INDIANS, 

And Adventures of the Early Settlers in America ; fh>m the landing of the Pilgrim Fathers. 
In 1690, to the Time of the Declaration of Independence. By Barbara Hawbs. Fcp. 8vo. 
with Flrontispiece, 6s. cloth. 

HAWKER-INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relates to Guns and Shooting. By Ueut.-Col. P. Hawkbb. 9th Edit, corrected, 
enlarged, and improved^with Biolity-five Plates and Woodcuts by Adlard and Branstmi, tnm 
Drawings by C. Varley, Dickes, Sk. 8vo. dfl. Is, cloth. 

HAYDON.-LECTURES ON PAINTING AND DESIGN : 

Delivered St the London Institution, the Royal Institution, Albemarle Street, to the University 
of Oxford, &c. By B. R. Haydon, Historical Painter. With Portraits of the Author and of 
Sir.Darid Wilkie, and other Illustrations, from Designs drawn on Wood by the Author, a vols. 
8vo. a4s. cloth. 

HENSLOW.-THE PRINCIPLES OP DESCRIPTIVE AND 

PHYSIOLOGICAL BOTANY. By J.S.Hbnslow, M.A. F.L.S. &c. Fcp. 8vo. with Vignette 
Title^ and nearly 70 Woodcuts, 6s. cloth. 

HERSCHEL.-A TREATISE ON ASTRONOMY. 

■ By Sir John Hbbsohbl. New Edition. Fcp. 8vo. with Vignette Title, 6s. ck>th. 

HERSCHEL.-A PRELIMINARY DISCOURSE ON THE 

STUDY OF NATURAL PHILOSOPHY. By Sir John Hbbschbl. New Edition. Fcp.Svo. 
with vignette title, 6s. cloth. 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY : 

With a Glance at Bad Habits. By AycfySs. « Manners make the man." a4th Edition, 
revised (with additions) by a Lady of Rank. Pep. 8vo. as. 6d. cloth, gilt edges. 

General Observations ; Introductions— Letters of Introduction— Marriage— Dinnen--Smoking ; 
SnulT— Fashion— Dress— Music— Dancing— Conversation— Advice to Tradespeople— Visiting; 
Visiting Cards— Cards— Tattling— Of General Society. 

HISTORICAL PICTURES OF THE MIDDLE AGES, 

In Black and White. Made on the spot, lirom Records in the Archives of Switxerland. By b 
Wanobbino Abtist. a vols, post 8vo. 18s. cloth. 

HOARE -A DESCRIPTIVE ACCOUNT OF A NEW METHOD 

of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clbmbnt Hoabb, 
Author of " A Treatise on the Cultivation of the Grape Vine on Open Walls. " lamo. 6s. cloth. 

HOARII.-A PRACTICAL TREATISE ON THE CULTIVATION 

OF THE GRAPE VINE ON OPEN WALLS. By Clbmbnt Hoabb. 3d Edition. 8vo. 
7s. 6d. cloth. 

HOBBES -ENGLISH WORKS OF THOMAS HOBBES, 

Of Malmesbory; now first collected by Sir William Molbsworth, Bart 16 vols. 8vo. 
81, cloth. 

%* Separately : the English Works, in 11 vols. jes. 10s. ; the Latin Works, in 5 vols, jgi, lOs. 

HOLLAND.-A TREATISE ON THE MANUFACTURES IN 

METAL. By J. Holland, Esq. 3 vols. fcp. Vignette Titles, about 300 WoodcuU, 16s. cloth. 
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HOLLAND-MEDICAL NOTES AND REFLECTIONS. 

By Hbnst Holland, M.D. F.R.S. &c. Fellow of the Royal Collej^ of Physicians, Phyaician 
Extraordinary to the Queen, and Physician in Ordinary to His Royal Highnesa Prince Albert. 
Sd Edition. 8vo. 18b. cloth. 

HOOK (DR. W. r.HTHE LAST DAYS OF OUR LORD'S 

MINISTRY : a Conrae of Lectares on the principal Events of Passion Week. By Walter 
pAHQUHAa Hook, D.D. Yicar of Leeds, Preoendalry of Lincoln, and Chaplain in Ordinary to 
the Qneen. 4th Edition. Fcp. 8vo. 68. cloth. 

HOOKER.-THE BRITISH FLORA, 

In Two Vols. Vol. 1 ; comprising Ptuenogfamous or Flowerinji^ Plants, and the Ferns. By Sir 
William Jaokson Hookbr, Kli. LL.D. F.R.A. and L.9. &c. &c fcc. Fifth Edition, with 
Additions and Corrections ; and 17S Figures illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, and the Ferns. 8vo. with 12 Plates, 14s. plain; with the 
plates coloured, 34s. cloth. 

Vol. 3, in Two Pferts, comprising the Cnrptojramia and Fungi, completing the British Flora, and 
forming Vol. S, Parts I and 2, of Smitn's English Flora, 94s. boards. 

HOOKER AND TAYLOR.-MUSCOLOGIA BRITANNICA. 

Containing the M oaaes of Great Britain and Ireland, systematically arranged and described ; 
with Plates, illustrative of the character of the Genera and Species. By Sir W. J. Hookkr 
and T. Taylor, M.D. F.L.S., &c. 2d Edition, 8vo. enlarged, 3U. 6d. plain ; j^. 8s. coloured. 

HORNE (THE REY. T. HJ-AN INTRODUCTION TO THE 

CRITICAL STUDY and KNOWLEDGE of the HOLY SCRIP! URBS. By Thoma« 
Hartwbll Hornb, B.D. of St. John's College, Cambridge; Rector of the united Pariahes 
of 4t. Edmund the King and Martyr, and St. Nicholas Aeons, Lombard Street ; Prebendary 
&[ St. PauPs. A New Edition, revised and corrected. 6 vols. 8vo. with numerous Maps and 
Ffeoumilies of Biblical Manuscripts, 63s. cloth ; or atrs, bound in calf half-extra, by Uayday. 

%* SfjpPLBMBNTART Paobs, for purchascrs of the preceding edition, price Is. 6d. 

HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUC- 

TION to the STUDY of the BIBLE. By Thomas Hartwbll Horne, B.D. of St. John's 
College, Cambridge. Being an Analysis of his ** Introduction to the Critical Study and 
Knowledge of the Holy Scriptures." 7tb Edition, corrected and enlarged. 12mo. with Maps 
and other Engravings, 9e. boards. 

HORSLET (BISHOP).-BIBLICAL CRITICISM 

On the first Fourteen Historical Books of the Old Testament : and on the first Nine Prophetical 
Books. BySAMUBL Horslbt. LL.D. F.R.S. F.S.A. Lord Bishop of St. Asaph. 2d Edition, 
containing Translations by the Author never before published, together with copious Indices. 
2 voU. 8vo. itfl. 10s. cloth.— By the same Author, 

THE BOOK of PSALMS ; translated fW>m the Hebrew : with Notes, explanatory and critical 
Fourth Edition. 8vo. 128. cloth. 

HOWITT (MARY).-A COLLECTION OF THE BALLADS OF 

Mary Howitt. Square crown 8vo. with a Portrait, from a picture by Miaa Gillies, beautifully 
engraved by W. U. Bgleton. {/» tkeprem. 

HOWITT.-THE RURAL LIFE OF ENGLAND. 

By William Howitt. 3d Edition, corrected and revised. Medium 8vo. with Engravings 
on wood, by Bewick and Williams, uniform with " Visits to Remarkable Places,*' 21s. clotn. 

HOVITT.-YISITS TO REMARKABLE PLACES; 

Old Halls, Battle-Fie Ids, and Scenes illustrative of Striking Passages in English History and 
Poetry. By William Howitt. New Edition. Medium 8vo« with 40 lUustrationa by 
8. Williams, 2l8. cloth. 
SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a 
Stroll along the BORDER. Medium 8vo. with upwards of 40 highly-finished WoodcnU. 
from Drawings made on the spot for this work, by Messrs. Carmicnael, RichardsonSy ana 
Wekl Taylor, 2ls. cloth. 

HOWITT.-THE RURAL AND SOCIAL LIFE OF GERMANY : 

With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Yean 1840-42. By William Howitt, 
Author of " The Rural Life of England," &c. Med. 8vo. with above 50 Illustrations, 21s. doth. 

HOWITT.-THE STUDENT-LIFE OF GERMANY. 

tntok the Unpublished MdS. of Dr. Cornelius. By William Howitt. 8vo. with 24 Wood- 
BogFavings, and Seven Steel Plates, 21s. cloth. 



HOWITT.-COLONISATION AND CHRISTIANITY : 

A Popular History of the Treatment of the Natives, in all their Colonies, by the Suropeans. 
By William Uowitt. Post 8vo. 10s. 6d. cloth. 

HOWITT.-THB BOY'S COUNTRY BOOK : 

Being the real Life of a Country Boy, written by himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howirr, Author 
of ** The Rural Ute of England," &c. 9d Edition. Fcp. 8vo. with 40 Woodcuts, 6s. cloth. 

HOWITT (RICHARD;. -IMPRESSIONS OF AUSTRALIA 

FELIX, durinr a Four Years' Residencs in that Colony : with particular reference to the 
Prospects of Bmlgfrants. With Notes of a Voyage round the World, Australian Poems, ftc. 
By KicHARD Ho WITT. Fcp. 8vo. 7s. cloth. 

HUDSON -PLAIN DIRECTIONS FOR MAKING WILLS 

In Conformity with the Law, and particularly with reference to the Act 7 Will. 4 and 1 Vict, 
c. 96. To which is added, a clear Exposition of the Law relating to the distribution of Per- 
sonal Estate in the case of Intestacy : with two Forms of Wills, and much uaeftU information, 
ftc. By J. C. Hudson, Esq. ISth Edition, corrected. Fcp. 8vo. 2s. 6d. 

HUDSON.-THE EXECUTOR'S GUIDE. 

By J. C. Hudson, Esq. of the Legacy Duty Office, London ; Author of ** Plain Directions for 
Making Wills," and "The Parent's Hand-book.*' Fourth Edition. Fcp. 8vo. 6s. ctoth. 

%* These two works may be had in one volume, 7s. cloth. 

HUDSON.-THE PARENT'S HAND-BOOK : 

Or, Guide to the Choice of Professions. Employments, and Situations ; containing useftol and 
practical Information on the subject of placing out Young Men, and of obtaining their Edu- 
cation with a view to particular occupations. By J. C. Hudson, Esq. Author of " Plain 
Directions fbr Making Wills.'* Fcp. 8vo. 6s. cloth. 



HUMBOLDT (BARON). -BARON HUMBOLDT'S COSMOS : 

A Sketch of a Physical Description of the Universe. Translated, with the Author's Sanctioa 
and Co-operation, under the superintendence of Lieutenant-Colonel Edward Sabinb, ILA. 
For. Sec. R.S. Vol. 1, post 8vo. 19s. cloth. [Vol. iisim tkeprem. 



HUNT.-RESEARCHES ON LIGHT : 

An Examination of all the Phenomena connected with the Chemical and Molecular Changea 
produced by the Influence of the Solar Rays ; embracing all the known Photo|praphic Iro- 
oesses, and new Discoveries in the Art. Bv Robbbt Hunt, Keeper of Mimng Becords, 
Masenm of Economic Geology. 8vo. with Plate and Woodcuts, 10s. 6d. cloth. 

JACKSON.-PICTORIAL FLORA ; 

Or, British Botany delineated, in 1500 lithographic Drawings of all the Species of Flowering 
Plants indigenous to Orest Britain: illustrating the descriptive works on Engliah Botany of 
Hooker, Lindley, Smith, &c. By Miss Jackson. 8vo. 15b. cloth. 

JAMES.-LIYES OF MOST EMINENT FOREIGN STATESMEN. 

By G. P. R. Jambs, Esq., and E. E. Cbowb, Esq. 6 vols. fcp. 8vo. Vignette Titles, SOs. cloth. 

JAMES.- A HISTORY OF THE LIFE OF EDWARD THE 

BLACK PRINCE, and of various Events connected therewith, which occurred during the 
BeignofEdwardllLKingofEngland# By G. P. R. Jambs, Esq. ad Edition. 3 vols. fcp. 
8vo. Map, 16s. cloth. 

JEBB {BISHOP).-PASTORAL INSTRUCTIONS ON THE 

CHARACTER and PRINCIPLES of the CHURCH of ENGLAND, selected flrom his former 
Publications. By John Jbbb, D.D. F.R.S. late liishoo of Limerick, Ardfert, and Aghadoe. 
A New Edition. Fcp. 8vo. 6s. cloth.— By the same Author, 

PIET7 WITHOUT ASCETICISBfj or, the Protestant Kempis : a Manual of Christian Fisith 
and Practice, selected finom the Writings of Scougal, Charles Howe, and Cudworth ; with 
Corrections snd occasional Notes. 2d Edition. Fcp. 8vo. 7s. doth. 

JEBB (BISHOP) AND KNOX (ALEXANDER). - THIRTY 

TEARS' CORRESPONDENCE between John Jebb, D.D. F.R.S. Bishop of Limerick, Ardfert, 
Aghadoe, and Alexander Knox, Esq. M.R.I.A. Edited by the Rev. Chablbs Forstkb, B.D. 
Rector of Stisted, formerly Domestic Chaplain to Bishop Jebb. ad Edit. 2 vols. 8vo. ass. cL 

JEFFREY. - CONTRIBUTIONS TO THE EDINBURGH 

REVIEW. By Francis JarrBBT, now One of the Judges of the Court of Session in Scotland. 
4 vols. 8vo. 46S. cloth. 



JOHNSON -THE FARMER'S ENCYCLOPJIDIA, 

And Dictionary of Raral Affairs: embracing^ all the recent DiacoTeriet in Ajpicnltaral Che- 
mistry; adapted to the comprehension of unscientific readers. By Cuthbkrt W. Johnson, 
Bsq. F.R.S. Barrister-at-Law ; Editor of the ** Aurmer's Almanack,*' &c. 8vo. illustrated by 
Wood Bnifrayinffs, ^£2. 10s. cloth. 

KANE. -ELEMENTS OF CHEMISTRY; 

iDchiding the most Recent DiscoTeries and Applications of the Science to Medicine and 
Pharmacy, and to the Arts. By Sir RoBsaT Kane, M-D. M.R.I.A., Professor of Natural 
Philosophy to the Royal Dublin Society. 8vo. with 386 Woodcuts, a4s. cloth. 

KATER AND LARDNER.-A TREATISE ON MECHANICS. 



By Captain KxTsa and Dr. Lardnbr. New Edition. 
Plates, comprising; 3M distinct fifpires, 6s. cloth. 
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KEIGHTLET.-OUTLINES OF HISTORY, 

Ftom the Earliest Period. By Thomas Kbiohtlbt, Esq. New Edition, corrected and con* 
siderably improved. Fcp. 8to. 6s. cloth ; or 6s. 6d. bound. 

KING (COL. J. A.)-TWENTY-FOUR YEARS IN THE 

ARGENTINE REPUBLIC; embracing: the Author's Personal Adrentures, with the Civil 
and Military History of the Country, and an Account of its Political Condition before and 
dorinff the Administration of Governor Rosas, his course of Policy, the Cauaes and Character 
of his Interference with the Government of Monte Video, and the circumstances which led to 
the Interposition of EnipUnd and France. By Col. J. Anthont Kino, an Officer in the 
Army of tne Republic. 8vo. Us. cloth. 

KIRBY & SPENCE.-AN INTRODUCTION TO ENTOMOLOGY ; 

Or, Elements of the Natural History of Insects : comprising an account of noxious and useftil 
Insects, of their Metamorphoses, Food, Stratsf ems, Habitations, Societies, Motions, N<risei, 
Hybernation, Instinct, &c. By W. Kirby, B1.A. F.R.S. fc L.S. Rector of Barham; and W. 
SPBNCB,Esq.F.R.8.&L.S. 6th Edit, corrected and much enlarged. 3 vols. 8vo. Sis. 6d. cloth. 

KNOX (ALEXANDER) .-REMAINS OF ALEXANDER KNOX, 

Esq. of Dublin, M.R.I.A , containing Essays, chiefly explanatory of Christian Doctrine* and 
Confidential Letters, with Private Papers, illustrative of the Writer's Character, Sentiments, 
and Life. Sd Edition, 4 vols. 6to. £% 8s. cloth. 

LAING -NOTES ON THE SCHISM FROM THE CHURCH OP 

ROME, caDed the GERMAN^ATHOUC CHURCH, instituted by J. Ronge and I. Cserski, 
in October 1844, on occasion of the Pilgrimage to the Holy Coat at Treves. By S. Lai no, 
Esq. Author of ** Notes of a Traveller," &c. 9d Edition. Fcp. 8to. 5s. cloth. 

LAING.-THE CHRONICLE OF THE KINGS OF NORWAY, 

From the Eariiest Period of the History of the Northern Sea Kingsto the Middle of the Twelfth 
Century, commonly called Tke Hehmkringla, Translated fkt>m the Icelandic of Sttorro 
Sturieton, with Notes, and a Preliminary Disoonne, by Samusl Laino» Author of " Notes 
of a Traveller," kc 3 vols. 8vo. Ms. cloth. 

LAIN6.-N0TES OF A TRAVELLER, 

On the Social and Political State of France, Prussia, Switserland, Italy, and other parts of 
Europe, during the present century. By Samubl Lai no, Bsq. 9d Edition. 8vo. 16s. cloth. 

LAING.-A TOUR IN SWEDEN, * 

In 1888 ; comprising observations on the Moral, Political, and Economical State of the Swedish 
Nation. By Samubl Laino, Esq. 8vo. Ids. cloth. 

LANE (R. J.)-LIFE AT THE WATER-CURE ; 

Or, a Month at Malvern. To which is added. The Sequel. By Richabd J. Lahv, A.R.A. 
Lithographer to Her Mi^esty and H.R.H. Prince Albert. Post 8vo. with numerous Illustra- 
tions, 14s. cloth. 

LANETON PARSONAGE : 

A Tile for Children, on the Practical Use of a portion of the Church Catechism. By the 
Author of <* Amy Herbert," and ** Gertrude." Edited by the Rev. W. Sbwili^ B.D. Fellow 
of Exeter College, Oxford. New Edition. Fcp. 8vo. 6s. 

LAPLACE (THE MARQUIS DE).-THE SYSTEM OF THE 

WORLD. By M. Lb Mabquis Db Laplacb. Translated fhrni the French, and elucidated 
with Explanatory Notes. By the Rev. Hbnby H. Habtb, F.T.CD. M.R.I.A. 3 vols. 8vo. 
94s. boards. 



LARDNER'S CABINET CYCLOPEDIA; 

CompriBinf a Series of Origfinal Works on History, Biofn^pby, Literttnre, the Sciences, Arts, 
and Hanunctnres. Condncted and edited by Dr. Lardnbr. 

The Series, complete, in One Hundred and Thirty-three Volames, jf39. 18s. The works, 
separately, 60. per volume. 

LARDNER AND WALKER.-A TREATISE ON ELECTRICITY, 

MAGNETISM, and METEOROLOGY. By D. Lardnbr, LLD. F.ILS., and C. Y. Walker, 
Secretary of the Electrical Society, a vols. fcp. 8vo. with Yig^ette Titles, 12s. doth. 

LARDNER -A TREATISE ON HEAT. 

By D. Lardnbr, LL.D., 9ic. Fcp. 8vo. with Woodcuts and Yifnette Title, 6b. cloth. 

LARDNER.- A TREATISE ON HYDROSTATICS AND PNEU- 

MATICS. By Dr. Lardnbr. New Edition. Fcp. 8vo. with Yi^^nette Title, 6s. cloth. 

LARDNER.-A TREATISE ON ARITHMETIC. 

By D. Lardnbr, LL.D. F.R.S. Fcp. 8vo. with Yigrnette Title, fis. cloth. 

LARDNER.-A TREATISE ON GEOMETRY. 

And its Application to the Arts. By Dr. Lardnbr. Fcp. 8vo. viipiette Title, and upwards 
of 900 dgureB, 6s. cloth. 

L. E. L.-THE POETICAL WORKS OF LETITIA ELIZABETH 

LANDON. New Edition, 4 vols. fcp. 8vo. with Illustrations by Howard, &c. ass. cloth 
lettered ; or handsomely bound in morocco, with gfilt ed^i^, ^g2, 48. 

The following^ Works separately :— 
The IMPROYISATRICE. Fcp. 10s. 6d. cloth. 1 The GOLDEN YIOLET. Fcp. 8to. lOs. 6d. cloth. 
The YENETIAN BRACELET. 10s.6d. cloth. I The TROUBADOUR. Fcp. 8vo. 10s. 6d. cloth. 

LEE.-TAXIDERMY; 

Or, the Art of Collectinip, Preparing^, and Mounting Objects of Natural History. For the 
use of Museums and Travellers. By Mrs. R. Lbb (formerly Mrs. T. E. Bowdich), Author of 
" Memoirs of Cuvier," &c. 6th edition, improved, with an account of a Yisit to Walton 
Hall, and. Mr. Waterton*s Method of JPreserving^ Animals. Fcp. 8vo. with Woodcuts, 78. dotii. 

LEE.-ELEMENTS OF NATURAL HISTORY, 

For the use of Schools and Young: Persons : comprising the Principles of Oassification, 
interspersed with amusing and instructive original Accoants of the most remarkable Animals. 
By Mrs. R. Lbb (formerly Mrs. T. B. Bowoich), Author of "Taxidermy," "Memoirs of 
Cuvier," &c. lamo. with Fifty-flve Woodcuts, 7s. 6d. bound. 

LEMPRIERE.-A CLASSICAL DICTIONARY ; 

Containing a copious Account of all the proper Names mentioned in Andent Authors ; with 
the Yalne of Corns, Weights, and Measures, used smongst the Greeks and Romans ; and a 
Chronological Table. By T. Lbmpribrb, D.D. 20th Edition, corrected. 8vo. 9s. cloth. 

LEREBOURS (N. P.)-A TREATISE ON PHOTO&RAPHY; 

Containing the latest Discoveries appertaining to the Daguerrtotype. Compiled Arom 
Communications by MM. Dagnerre and Arago, and other eminent Men of Sdence. By N. P. 
Lbrbbours, Optician to the Observatory, iSiris, &c. Translated by J. Eobrton. Post 8vo. 
with Plate, 7s. 6d. cloth. 

LESLIE (C. R.)-MEMOIRS OF THE LIFE OF JOHN CON- 

STABLE, Esq. R.A. Composed chiefly of his Letters. By C. R. Lbslib, R.A. Second 
Edition., with further Extracts from his Correspondence. Small 4to. with two Portraits (one 
firom a new Sketch by Mr. Leslie), and a Plate of " Spring," engraved by Lucas, ais. cloth. 

LETTERS TO MY UNKNOWN FRIENDS. 

Fcp. 8vo. {In tkeprett, 

LIFE OF A TRAVELLING PHYSICIAN (THE), 

From his first Introduction to Prsctice ; including ao Years* Wanderings throughout the 
greater part of Europe. By the late Sir Gborob LarBTRB. 3 vols, post 8vo. Sis. 6d. doth. 

LINDLEY.-INTRODUCTION TO BOTANY. 

By Prof. J. LiNDLBY, Ph.D. F.RS. L.S. &c. 3d Edition with Corrections and considerable 
Additions. 8vo. with Six Plates and numerous Woodcuts, 18s. cloth. 



LINDLEY.-FLORA MEDICA ; 



A Botanical Account of all the most important Plants used in Medicine, in diflTerent Parts of 
the World. By John Linolby, Ph.D., F.R.S., &c. 8vo. 18s. cloth. 
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LINDLEY.-A SYNOPSIS OF THE BRITISH FLORA, 

Arnukired ttccor^ng to the Natural Orden . By Profeiaor John Li ndlby. Ph. D., F.R.S., ftc. 
Sd Bdition, with numerous additions, corrections, and improvements, 13mo. 10s. 6d. clou. 

LINDLEY -THE THEORY OF HORTICULTURE ; 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Lindlbt, Ph.D., F.R.S. 8vo. with illustrations on Wood, 12s. cloth. 

LINDLEY -aUIDE TO ORCHARD AND KITCHEN GARDEN; 

Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalendars of the Work required in the Orchard and ICitchen Garden during every month in the 
year. By G. Lindlby, C;.M.H.8. Edited by Prof. Linolry. 8vo. Ite. bds. 

LINWOOD (W.)-ANTHOLOGIA OXONIENSIS, 

Sive Florilq;iam e lusibns poeticis diveraomm Oxoniensium Gnecis et Latinis decerptnm. 
Curante Guliblmo Linwood, M.A. iBdia Christi Alnmmo. 8vo. 14s. cloth. 

LLOYD -A TREATISE ON LIGHT AND VISION. 

By the Rev. H. Lloyd, M.A., Fellow of Trin. Coll. Dublin. 8vo. 15s. boards. 

LORIMER.-LETTERS TO A YOUNG MASTER MARINER, 

On some Subjects connected with his Calling. By Chablbs Lobimbb. Sd Edition. ISmo. 
with an Appendix, 58. 6d. cloth. 

LOUDON(MRS.)-THEAMATEURGARDENER'SCALENDAR; 

Being a Monthly Guide as to what should be avoided, as well as what should be done in a 
Garden in each Month, with plain Rules Mow to do wliat Is requisite. By Mrs. Loudon, Author 
of ** The Lady*s Country Companion," " Gardening Ibr Ladies," tec. Pep. 8vo. with numerous 
Illustrations. fin the prom, 

LOUDON (MRS.)-CHE LADY'S COUNTRY COMPANION; 

Or, How to Eqioy a Country Life RationBlly* By Mrs. Loudon, Author of " Gardening for 
LadiM," Aw. New Edition. Fcp. 8vo. with a Steel Plate and Wood Bngravingi, 7s. 6d. doth. 

LOUDON.-SELF-INSTRUCTION 

For Toung Gardeners, Foresters, BaillflSi, Land Stewards, and Farmers) in Arithmetic, Book- 
keeping, Geometry, Mensuration, Practical Trigonometry, Mechanics. Land-Surveying, 
Levelling, Planning and Mapping, Architectural Drawing, and Isometrical Projection awl 
Ferspecnve ; with Examples sbewing their applications to Hortienlture and Agricnltunl Pnr> 
poses. By the late J. C. Loudon, F.L.S. H.S. See, With a Portrait of Mr. Xoudon, and a 
Memoir by Mri. Loudon. 8vo. with Wood Engravings, 7s. 6d. cloth. 

LOUDON.-AN ENCYCLOP J!DIA OF GARDENING ; 

Presenting, in one systemntic view, the History and Present State of Gardening in all Coon- 
tnea.and Its Theory and Practice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, ftc By J. C. Loudon, F.L.S. ftc. A New 
Edition, enlarged and improved. 8vo. with nearly 1,000 Engravings on Wood, 60s. doth. 

LOUDON.-AN ENCYCLOP J!DLi OF TREES AND SHRUBS ; 

bting the ** Arboratnm et Frutioetnm Britannicnm" abridged : containing the Hardy TVees 
and Bhmba of Great Britain, Native and Foreign, SdentiflcaOy and PopaUurly Described : 
witb their Piopagatlon. Culture, and Uses in the Arte; and with Engravinn of neariv all 
the Species. Adapted for the use of Nurserymen, Gardeners, and Fores&rs. By J. C. 
Loudon, F.L.S. &c. 8vo. with 8,000 Engravings on Wood, ^tl. lOs. doth. 

Tlie Original Work may be had in 8 vols. 8vo. with above 400 Octavo Plates of TMes, and 
upwards of 3,500 Woodcuts, itf lO, cloth. 

LOUDON.-AN ENCYCLOPJiDLi t)F AGRICULTURE; 

Comprising the Theory and Practice of theValoation. Transfer Laying-oot, Improvement| 
and Management of Landed Property, and of the Cultivation and Economy of the Animal 

Vecetablei 

of Agricult 

Its Itature pi „ . . „ _ 

1844. By J. C. Loudon, F.L.G.Z. and H.S. ftcc. 6th Edition. 8vo. with upwards of 1,100 

Engravings on Wood, by Branston, ^n, 10s. cloth. 

The SuPPLBM BNT may be had teparmteljf, 5s. sewed. 

LOUDON.-AN ENCYCLOP JIPU OF PLANTS ; 

Indnding all the Plants which are now found in, or have been introduced f nto. Great Britain s 
giving their Natural History, accompanied by such descriptiona, engraved llrures, and 




dementary det^ls, as may enable a beginner, who is a mere Bngliah reader, to ducover the 

lich he may ind in flower, and acquire all the infonnation respecting 



^ of every Plant which he may - — - - 

It which is laatfol and interesting. By J. C. Loudon, F.L.S. 8k. Hie Spedfic Characters 
l^ an Eminent Botenist; the Drawings by J. D. C. Sowerby, F.L.8. A New Edition, with 
Supplement, and a new General Index. 8vo. with nearly 10,000 Wood Engnvings, jffS. ISs. 6d. 
doth.— The Snpplemeot, oepmratofy, 8vo. 16s. doth. 



LOUDON -AN ENCYCLOPJIDIA OF COTTAGE, FARM, AND 

VILLA ARCHITECTURE and FURNITURE ; eonUininf nnmeroiu Deug^nt, from the Villa 
to the Cottage and the Farm, includini; Farm Houses, Farmeries, and other Aipricolturai 
Buildinrs ; Country Inns. Public Houses, and Parochial Schools ; with the requisite Fittincr8< 
np, nxtnres, and Furniture, and appronriate Offices, Gardens, and Garden Scenery : each 
Design accompanied by Analytical and Critical Remarks. By J. C. Loudon, F.L.S. &c. 
New Edition, edited by Mrs. Loudon. 8vo. with more than 2,000 Engravings on Wood, 
jea. Ss. cloth.— The Supplement, aepmMy, 870. 7s. 6d. sewed. 

LOUDON.-HORTUS BRITANNICUS : 

A Catalogue of all the Plants indigenous to or introduced into Britain. The Sd Edition, 
with a NKwSuppLKMBNT,prepared,nnderthe direction of J. C. IiOUDOn, by W. U. Baztbe, 
and revised by Gborqb Don, F.L.S. 8vo. 318. (kl. cloth. 

The SuppLBMBNT teparatebf, 8vo. as. 6d. sewed. 

The LATBR SvrrhKMEViT teparatelsf, 8s. 

LOUDON.-HORTUS LIGNOSIS LONDINENSIS; 

Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
which are added, their usual prices in Nuncries. By J. C. Loudon, F.L.S. &c. 8vo. 7s. 6d. cL 

LOUDON. -THE SUBURBAN GARDENER AND VILLA 

COMPANION ; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one *, tne Arrangement and Furnishing of the House ; and the Laying-out, 
Planting, and general Management of the Garden and Grounds; the whole adapted for grounds 
from one perch to fifty acres and upwards in extent; intended for the instruction of those 
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies. 
By J. C. Loudon, F.L.S. &c. 8vo. with above 800 Wood Engravings, aos. cloth. 

LOW. -ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN ; comprehending the Natural and Economical History of the Species and Breeds: 
Illustrations of tne Propernes of External Foml ; and Observations on the Principles and 
Practice of Breeding. By Datid Low, Esq. F.R.S.E. Professor of Agriculture in the Uni- 
versity of Edinburgh, &c. ; Author of " Elements of Practical Agricounre," &c. 8vo. with 
Engravings on Wood, aSs. cloth. 

LOW.-THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great Britain Described. By David Low, Esq. F.R.S.E. Professor of Agriculture in the 
University of Edinburgh. &c. The Plates from Drawings by W. Nicholson, R.S.A. reduced 
from a Series of Oil Pamtrngs, executed for the Agricultural Museum of the University of Edin- 
burgh, by W. Shiels, R.S.A. a vols, atlas quarto, with 66 plates of animals, beautifully col'd 
after Nature, 4^16. 16s. half-bound in morocco.— Or in four separate portions, as foUows : 

The OX. 1 vol. atlas quarto, with aa plates, j^. I6fl. 6d. half-bound in morocco. 

The SHEEP. 1 vol. atlas quarto, with 31 plates, jM. 16s. 6d. half-bound in morocco. 

The HORSE. 1 vol. atlas quarto, with 8 plates, j(?S, half-bound in morocco. 

The HOG. 1 vol. atlas quarto, with 6 platei} ^S2, as. half-bound in morocco. 

LOW.-ELEMENTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By D. Low, Esq. F.R.S.E., Prof, of Agriculture in University of Edin- 
burgh. 4th Edit, with Alterations and Additions, and above aOO Woodcuts. 8vo. ais. doth, 

LOW (PROFESSOR). -ON LANDED PROPERTY 

And the ECONOMY of ESTATES ; comprehending the Relation of Landlord and Tenant, 
and the Principles and Forms of Leases ; Farm-Buildings, Enclosures, Drains, Embank- 
ments, and otner Rural Works; Minerals; and Woods. By David Low. Esq. F.R.S.B. 
Professor of Agriculture in the University of Edinburgh, sc. ; Author or " Omenta of 
Practical Agriculture," &c. 8vo. with numerous Wood Engravings, ais. cloth. 

LOW.-AN INQUIRY INTO THE NATURE OF THE SIMPLE 

BODIES Of CHEMISTRY. By David Low, Esq. F.R.S.E, Prof, of Agriculture in the 
University of Edinburgh. 8vo. 6s. cloth. 

MACAULAY.-CRITICAL AND HISTORICAL ESSAYS CON- 

TRIBUTED to The EDINBURGH REVIEW. By the Right Hon. Thomas Babimoton 
Macaulay. 4th Edition. 3 vols. 8vo. 368. cloth. 

MACAULAY.-LAYS OF ANCIENT ROME. 

By theRight Hon. Thomas Babinoton Macaulat. SthEdition. CrownSvo. 108. 6d« cloth. 

MACAULAY.-MR. MACAULAY'S LAYS OF ANCIENT ROME. 

A New Edition. With numerous Illustrations, Original and from the Anttqae, drawn on 
Wood by George Scharf, Jun. and engraved by Samuel Williams. Small 4to. [/n tKeprM9, 
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MACKAT (CHARLES)-THE SCENERY AND POETRY OF 

THE ENGLISH LAKES ; a Sammer Ramble. By Charles Mackay, Esq. LL.D. Author 
of "Lefrendsofthelsles." "The Salamgndrine/' '<The Thames and iU Tributaries/' <m. 
8vo. with beantiAil Wood Bngraviogs from Ori^nal Sketches, 148. cloth. 

MACKENZIE.-THE PHYSIOLOGY OF VISION. 

Bt W. Mackrnzib, M.D., Lecturer on the^e in the University of Glasgow. 8to. with 
woodcuts, 10s. 6d. boards. 

MACKINNON. -THE HISTORY OF CIVILISATION. 

By Wm. Albxandbs Mackinnon, F.R.S., M.P.for Lymington. 2 vols. 8vo. a4s. cloth. 

MACKINTOSH (SIR JAMES).-SIR JAMES MACKINTOSH'S 

MISCELLANEOUS WORKS; including: his Contributions to The fidinbaivh Review. 
Edited by Robbrt Jambs Mackintosh, Esq. S vols. 8vo. 4as. cloth. 

MACKINTOSH, &C.-THE HISTORY OF ENGLAND. 

By Sir Jambs Mackintosh ; W. Wallacb, Esq. ; and Robbrt Bbll, Esq. 10 vols. fcp. 
8vo. with Yig^nette Titles, 4^. cloth. 

MACKINTOSH (SIR J AMES). —THE LIFE OF SIR THOMAS 

MORE. By the Rig^ht Hon. Sir Jambs Mackintosh. Reprinted flrom the Cabinet Cyclo- 
' piedia ; and intended as a Present Book or School Prise. Fcp. 8vo. with Portrait, 5s. cloth ; 
or bound in vellum gilt {old ttjfle), 8s. 

MCCULLOCH (J. R.)-AN ACCOUNT, DESCRIPTIVE AND 

STATISTICAL, of the BRITISH EMPIRE ; exhibiting: its Extent, Physical Capadtiea, Popu- 
lation, Industry, and Civil and Religious Institutions. By J. R. M'Cullocb, Esq. 8d Edit, 
corrected, enlarg:ed, and gr^tly improved. 3 thick vols. 8vo. [IntkepreBi, 

M'CULLOCH.- A DICTIONARY, PRACTICAL, THEORETI- 
CAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVIGATION. Illus- 
trated with Maps and Plans. By J. R.M'Culloch, Esq. An entirely New Edition, corrected 
throughout, enlarged, and improved ; with a Supplement. 8vo. 50s. cloth ; or S5b. hf.- bd. russia. 
*«* This edition, which has been careftiUy corrected, comprises, besides the new TarilT, the 
new Acts relatinr to Banking, the Supa Trade, Navigation and Customs, the hirinjr of 
Seamen, &c. ; ana is farther enriched with valuable information Arom all parts of the world. 

The SUPPLBMBNT to the last Edition may be had separately, 3s. 6d. sewed. 

M'CULLOCH.-A DICTIONARY, GEOGRAPHICAL, STATIS- 

TICAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects 
in the WORLD. By J. R. M'Culloch, Esq. A New Edition, a vols. 8vo. with Six large 
Maps, 4^4. cloth. 

%* The new Articles have been printed separately, as a Supplement to the former Edition. 
They comprise a faM Account of the Present State of the United KiAgdom, the Oregon Terri- 
tory, &c. 8vo. 5s. sewed. 

M'CULLOCH. -THE LITERATURE OF POLITICAL ECO- 

NOMY : being a Classified Catalogue of the principal Works in the different departments of 
Political Economy, with Historical, Critical, and Biographical Notices. By J. R. M'Culloch, 
Esq. 8vo. 148. cloth. 

M'CULLOCH, -A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM. By J. R. 
M'Culloch, Esq. 8vo. 15s. cloth. 

MAITLAND (DR. CHARLES). - THE CHURCH IN THE 

CATACOMBS : a Description of the Primitive Church of Rome. Illustrated by its Sepulchral 
Remains. By Chablbs Maitland, M.D. 8vo. with numerous Wood Engravings, 14s. cloth. 

MARCET.-CONVERSATIONS ON CHEMISTRY ; 

In which the Elements of that Science are fSuniliarly Explained and Illustrated by Experiments. 
By Mrs. Mabcxt. New Edition, enlarged and improved. 2 voU. fcp. 8vo. 14s. cloth. 

MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Science are /kmiliarly explained. By Mrs. Mabcbt. New 
Edition, enlaiged and corrected. Fcp. 8vo. with S3 Plates, 10s. 6d. cloth. 

MARCET.-CONVERSATIONS ON POLITICAL ECONOMY; 

In which the Elements of that Science are ftuniliarly explained. By Mrs. Marcxt. New 
Edition revised and enlarged. Fcp. 8vo. is. 6d. cloth. 
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NEW WORKS AND NEW EDITIONS 



MARCET. - CONTERSATIONS ON VEGETABLE PHYSIO- 

LOGY; comprehending: the Elements of Botany, with their application to Agricaltnre. 
By Mrs. Marcbt. New Kdition. Fcp. 8to. with 4 Plates, 98. cloth. 

MARCET -CONVERSATIONS ON LAND AND WATER. 

By Mrs. Marcbt. New Edition, revised and corrected. Fcp. 8vo. with coloured Map, 
shewing the comparative altitude of Mountains, 68. fid. cloth. 

MARCET.-CONVERSATIONS ON LANGUAGE, 

For the use of Children. By Mrs. Marcbt. 18mo. 4s. 6d. doth. 

MARCET.-CONVERSATIONS ON THE HISTORY OF EN6- 

LAND, for the use of Children. By Mrs. Marcbt. ad Edition, with Additions. 18mo. 68. cL 

MARGARET RUSSELL : AN AUTOBIOGRAPHY. 

J" This well-written tale contains many passaipes of great force and beauty."~LiTBRARY Oaz.) 
fcp. 8vo. 68. cloth. 

MARRIAGE GIFT. 

By a Moth br. A Legacy to her Children. Post 8vo. 6s. cloth. 

MARRYAT.-MASTERMAN READY ; 

Or, the Wreck of the Pacific. Written for Youn|[ People. By Captain F. Marryat, C.B. 
Author of *' Peter Simple," &c. S vols. fcp. 8vo. with Wood Engravinga, 228. 6d. cloth. 

marryat: -THE PRIVATEER'S-MAN ONE HUNDRED 

YEARS AGO. By Captain P. Marryat, C.B. Author of "Mssterman Ready," &c. 2 vols, 
fcp. 8vo. 128. cloth. 

MARRYAT.-THE SETTLERS IN CANADA. 

Written for Young People. By Captain F. Ma rryat, C.B. Author of "The Privateers«man 
One Handred Years Ago,'' &c. 2 vols. fcp. 8vo. 128. cloth. 

MARRYAT (CAPT.)-THE MISSION ; 

Or, Scenes in Africa. Written for Young People. By Captain F. Marryat, CB. Author of 
" The Settlers in Canada," &c. 2 vols. rep. 8vo. 128. cloth. 

MAUNDER.-THE SCIENTIFIC & LITERARY TREASURY ; 

A new and popular Encyclopsdia of Science and the Belles-Lettres ; including aU Branches of 
Science, and every Subject connected with Literature and Art. The whole vnrmen in a fkimiliar 
style, adapted to the comprehension of all persons desirous of acquiring information on the 
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the 
more instructed. BySAMUELMAUNDBR. 4th Edition. Fcp.Svo.lOs. cloth; bound in roan, 128. 

MAUNDER.-THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal Histoiy, Ancient and Modern, and a 
Series of separate Histories of every principal Nation that exists; their Rise, Progress, and 
Present Condition, the Moral and Social Character of their respective inhabitants, their 
Religion, Manners, and Customs, &c. By Sam ubl Maundbr. 2d Edition. Fcp. 8vow lOs. 
cloth ; bound in roan, 12a. 

MAUNDER.-THE BIOGRAPHICAL TREASURY: 

Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all Age. 
and Nations, firom the Earliest Period of History ; forming a new and complete Dictionary 
of Universal Biog^raphy. By Sam ubl Maundbr. 6th Edition, revised throughout, and 
containing a copious Suf^lement, brought down to December, 1844. Fcp. 8vo. lOs. doth ; 
bound in roan, 128. 

MAUNDER.-THE TREASURY OF KNOWLEDGE, 

And LIBRARY of REFERENCE : in Two Parts. I6th Edition, thoroughly revised and 
enlarged. Fcp. 8vo. 10s. cloth ; bound in roan, 128. 

*4* The principal contents of the present new and thoroughly revised edition of ** The 
Treasury of Knowledge are— a new and enlarged English Dictionary^ with a Grammar, Verbal 
Distinctions, and Exercises ; a new Universal Gaxetteer ; a compendious Classical Dictionary ; 
an Analysis of History and Chronology ; a Dictionary of Law Terms ; a new Synopsis of the 
British Peerage ; and various useftd Tabular Addenda. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT 

BRITAIN, and of the Museum of Economic Geology in London. Published by order of the 
Lords Commissioners of Her Mi^esty's Treasury. Royal 8vo. < 



Plates (seven coloured), 21s. cloth. 



with Woodcuts and 9 large 
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MICHELET (JJ-PRIESTS, WOMEN. AND FAMILIES. 

Bf J. MicHBLBT. TraniUted from th« French (Third Edition, which contaiiu Michelet'a 
Prefiure, in reply to the attacks of the Jesuits), with the Author's approbation, hy C. Cocks, 
B.L. New Editions. Post 8to. 9s. cloth ; 16mo. Is. 4d. sewed. 

MICHELET (J.)-THE PEOPLE. 

Bv M. Mich blbt. Member of the Institate of France, fcc. Translated, with the approbation 
of the Author, by C. Cocks, B.L. New Edition. Post 8vo. 98. cloth; 16mo. Is. 6a. sewed. 

«»* Mr. Cocks's snthoriied translations of Michelet's ** Priests, Women, and Families,*' and 

'*The People," in one vol. 16mo. 3s. 6d. doth. 

MICHELET AND QUINET.-THE JESUITS, BY MM. 

MICHELET and QUINBT. Translated from the Seventh Edition, with the approbation of 
the Authors, by C. Cocks, B.L., Author ot " Bordeaux, its Wines, and the Claret Country. " 
New Edition. 16mo. Is. 6a. sewed. 

%« Mr. Cocks*8 Authorised Translations of MM. Micbelet and Quinet*s " The Jesuits," and 
M. Quinet's *< Christianity," in one vol. l6mo. 4s. cloth. 

MIGNET (M.)-ANTONIO PEREZ AND PHILIP II. OF SPAIN. 

2r M. MxGNBT, Member of tiie Institute of France. Perpetual Secretary of the Academy of 
oral and Political Sciences, &c. Thinslated by C. Cocks, B.L. Post 8vo. 9s. doth. 

MILES (WILLIAM).-THE HORSE'S FOOT, AND HOW TO 

KEEP rr SOUND. By William Milbs, Esq. New Edit Royal 8vo. with Engravings, 7s. cl. 

MILNER (REVS. J. & I.)-THE HISTORY OF THE CHURCH 

of CHRIST. By the Rev. Josbph Milnbr, A.M. With Additions and Corrections by the 
late Rev. Isaac Milkeb, D.D. F.R.S. New Edition. 4 vols. 8vo. ^B2. 8s. boards. 

MOHAN LAL.-LIFE OF THE AMIR DOST MOHAMMED 

KHAN, of CABUL : with bis Political Proceedings towards the English, Russian, and 
Persian Governments, induding the Victory and Disasters of the British Army in A^hanistan. 
By MoHAL Lal, Esq. Knirht of ths Persian Order of the Lion and Sun; latdy attached to 
the Mission in KabuL 2 vols. 8vo. with numerous Portraits, Ms. doth. 

MONTAUBAN.-A YEAR AND A DAT IN THE EAST; 

Or, Wanderings over Land and Sea. By Mrs. Eliot Montauban . Post Svo. 7s. doth. 

MONTGOMERY'S (JAMES) POETICAL WORKS. 

New and only Complete Edition. With some additional Poems, an< 

PrefiLces. CoUected and Edited by Mr. Montoombrt. 4 vols. ficp. 8vo. with Por&ai^, and 



MOORE'S POETICAL WORKS; 

Containing th« Author's recent Introduction and Notes. Complete in one volume, uniform 
with Lord Byron's and Sonthey's Poems. Medium 8vo. with a New Portrait, by George 
Richmond, and a View of the Residence of the Poet, 21s. cloth ; or 42s. bound in morocco, 
by Hayday. 

%* Also, an Edition in 10 vols. fi:p. Svo. with Portrait, and 19 Plates, £7, 10a. doth; 
bound in morocco, d^4. 10s. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Medium Svo. illustrated with IS Engravings finished in the highest style 
of the Art, 218. cloth $ morocco, S5s ; or, with India Iroof Plates, 42s. cloth. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Fcp. 8vo. with Fonr Engravings, from Paintings by Westall, 10s. fid. doth ; 
or, bound in morocco, 14s. 

MOORE'S IRISH MELODIES. 

Illustrated by D. Maclisb, R.A. Imp. 8vo. with 161 Designs engraved on Steel, jfS. 3s. bds. ; 
or je4. 14s. 6d. bound in morocco, by Hayday. Proof Impressions (only 200 copies printed, 
of which a few remain), stS, Os boards. 

%* India Prooft before Letters of the 161 Designs, on Quarter Colombier, in Portfolio (only 
35 copies printed, of which a few remain), jCTI. IOs. 

India Proofs before Letters of the 51 Large Designs, on Quarter Colombier, in Portfolio 
(only 25 copies printed, of which a few remain), jf 18. 18s. 



MOORE'S Irish melodies. 



New Edition. Fcp. Svo. with Engraved Title and Vignette, 10s. cloth ; or, bound in 
morocco, 138. 6d. 
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NEW WORKS AND NEW EDITIONS 



MOORE.-THE HISTORY OF IRELAND, 

From the Earliest Kinn of that Realm down to its Last Chief. By Thomas Hoorb, Eaq. 
4 ¥ols. fcp. 8vo., with vignette Titles, 34s. cloth. 

MOORE.-THE POWER OF THE SOUL OVER THE BODY, 

Considered in relation to Health and Morals. By Gborob Moore, M.D. Member of the 
Royal College of Physicians, London. &c. 2d Edition. Post 8to. 7s. 6d. cloth. 

MOORE.— THE USE OF THE BODY IN RELATION TO THE 

MIND. By Oeorob Moorb, M.D. Member of the Royal Colleg^e of Physicians, London, 
&c. Pott 8to . 98. cloth. 

MORAL OF FLOWERS (THE). 

Sd Edition. Royal 8to. with 34 beaatifuUy-oolonred En^^yings, itfl. 10a. haIf.bonnd. 

MORTON.-A VETERINARY TOXICOLOGICAL CHART, 

ContaJninff those Agents known to cause Death in the Horse ; with the Symptoms. Antidotes, 
Action on the Tlssnes, and Tests. By W. J. T. Morton. 13mo. 6s. in case ; on rollen, 8b. 6d. 

MORTON.-A MANUAL OF PHARMACY, 

For the Stndent in Veterinary Medicine ; containing^ the Substances employed at the Royal 
Veterinary College, with an attempt at their classitication, and the Phannacopoeia of that In- 
itlttttion. By w. J. T. Morton. Sd Edition. l3mo. lOs. cloth. 

MOSELEY.-THE MECHANICAL PRINCIPLES OF ENGI- 

NEBRING AND ARCHITBCTURE. By the Ktv, H. Mosblby, M.A. F.R.S.. Professor of 
Natural PhikMopby and Astronomy in Kin|f*s Collefj^e, London ; and Author of <* Illustrations 
of Mechanics," ftc. 8to. with Woodcuts and Diagrams, 34s. cloth. 

MOSELEY.-ILLUSTRATIONS OF PRACTICAL MECHANICS. 

By the Rer. H. Mosblbt, M. A., Professor of Natural Philosophy and Astronomy in King's 
CoUeffe, London ; beinr the First Volume of the Illustrations or Science by the ProfnsorB of 
King's CoDege. New Edition. Fcp. 8vo. with numerous Woodcuta, 88. cloth. 

MOSHEIM'S ECCLESIASTICAL HISTORY, 

Ancient and Modem. Translated, with copious Notes, by Jambs Murdock, D.D. Edited, 
with Additions, by Hbnry Soambs, M. A. Rector of Stapleford-Tawney, Essex. New Edition, 
revised, and continued to the present time. 4 vols. 8vo. 48s. cloth. 

MULLER.-INTRODUCTION TO A SCIENTIFIC SYSTEM 

Of MYTHOLOGY. By C. O. MAllbr, Author of " The History and Antiquities of the 
Doric Race," ftc. Translated from the German by John Leitch. 8vo. uniform with " MiUler's 
Dorians," 12s. cloth. 

MURRAY.-ENCYCLOP^DIA OF GEOGRAPHY ; 

Comprisinga complete Description of the Earth : exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com- 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray, 
F.R.S.B. : assisted by other Writers of eminence. New Edition. 8vo. with 82 Maps, and up- 
wards of 1000 other woodcuts, jCT, cloth. 

NECKER DE SAUSSURE.-PROGRESSIVE EDUCATION ; 

Or, Considerations on the Course of Life. Translated and abridged from the French of 
Madame Nbcbbr Db Saussurb, by Miss Holland. 8 vols. fcp. 6yo. 198. 6d. cloth. 
S« Separately, Vols. I. and II. 12s. ; Vol. III. 7s. 6d. 

NESBIT (A. )-A TREATISE ON PRACTICAL MENSURATION; 

Containing the most approved Methods of drawinir Geometrical Figures ; Mensuration of 
Superficies; Land-Surveying; Mensuration of Souds; the use of the Carpenter's Rule; 
Timber Measure, &c. By A. Nbbbit. 12th Edition. 13mo. with nearly 800 Woodcuts, te. bd. 

KEY. 7th Edition. l2mo. 6s. bound. 

NEWELL (REV. R. H.)-THE ZOOLOGY OF THE ENGLISH 

POETS, corrected by the Writings of Modem Naturalists. By the Rev. R. H. Newell, 
Rector of Little Hormead. Fcp. 8vo. with £ngravil^;s on Wood, 6s. 6d. cloth. 

NICOLAS.-THE CHRONOLOGY OF HISTORY. . 

Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
HistoricalEvents, and of Public and Private Documents, from the Earliest Period to the 
Present Time. By Sir Harris Nicolas, K.C.M>G. Second Edition. Fcp. 8vo. 68. cloth. 
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ORDNANCE MAPS (THE), AND PUBLICATIONS OF THE 

GBOLOOICAL SURVEY OF THE UNITED KINGDOM.— Messrs. Lonqm an and Co. have 
been appointed by the Board of Ordnance Ajpents for the sale of the Maps of the Ordnance 
Surrey of Great Britain. Also, sole Arents for the sale of the Maps, Sections, and 
Books of the Geoloflical Survey of the United King^dom, and of the Moseam of Economic 
Geology, under the Chief Commissioner of Her Miyesty's Woods, Worlds, and Land Reyennea. 

*«* Complete detailed Catalofues of both Series may be had on application. 

OWEN. - LECTURES ON THE COMPARATIVE ANATOMY 

AND PHYSIOLOGY OF THE INVERTEBRATE ANIMALS. deUvered at the Royal College 
of Surgeons in IMS. By Rich a rd Owbn, F.R.S. Hunterian Professor to the Collie. From 
Notes taken by WUIiam White Cooper, M.R.C.S. and revised by Professor Owen. With 
Glossary and Index. 8vo. with nearly 140 Illustrations on Wood, Ws. cloth. 

S-* A Second Volume, {On ike Veriehrata) is preparing for publication. 

PARABLES (THE). 

THE PARABLES of OUR LORD, richly illuminated, with appropriate Borders, printed in 
Colours and in Black and Gold ; with a Design flrom one or the early German Bngrayers. 
Square fcp. 8yo. uniform in stse with the " Sermon on the Mount," 21s. in a massive carved 
binding in the style of the beginning of the Sixteenth Century ; or SOs. bound in morocco 
in the Missal style, by Hayday. [Nearly reudg. 

PARKES.-DOMESTIC DUTIES ; 

Or, Instructions to Young Married Ladies on the Management of their Households, and the 
R^lilation of their Conduct in the various Relations and Duties of Married life. By Mn. 
W. Parkbs. ftth Edition. Fcp..8vo. 9a. cloth. 

PATON (A. A.)-SERVIA, THE YOUNGEST MEMBER OF THE 

EUROPEAN FAMILY ; or, a Residence in Belgrade, and Travels through the Highhmds and 
Woodlands of the Interior, during the years 1843 and 1844. By Andrkw Archibald Paton, 
Esq. Post 8vo. with Portrait and Plate, 12s. cloth. 

PATON a. A.)-THE MODERN SYRIANS ; 

Or, Native Society in Damascus, Aleppo, and the Mountains of the Druses. Post Svo. 
10s. 6d. doth. 

PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRO- 

NOBTY. By the Rev. W. Pbarson, LL.D. F.R.S., &c., Rector of South KiUworth, 
Leicestershire, and Treasurer to the Astronomical Society of London. 3 vols. 4to. with 
Plates, J07. 7s. boards. 

PEDESTRIAN AND OTHER REMINISCENCES, AT HOME 

AND ABROAD. With Sketches of Country Life. By Sylvan us. Post Svo. with FRmtia- 
ptoce and Vignette, 10s. 6d. doth. 

PERCIVALL.-HIPPOPATHOLOGY ; 

A Systematic Treatise on the Disorders and Lameness of the Horse : with their modem and 
most approved Methods of Cure ; embracing the doctrines of tne English and French 
Veterinary Schools. By W. Pbrci v all, M.R.C.S. Veterinary Surgeon in the 1st Hit GoBrds. 
S vols. Svo. with Woodcuts. Vol. 1, 10s. 6d. j Vols. 2 and S, Us. each, boards. 

PERCIVALL.-THE ANATOMY OF THE HORSE; 

Embracing the Structure of the Foot. By W. Pbrcivall, M.R.C.S. Svo. iffi, cloth. 

PEREIRA— A TREATISE ON POOD AND DIET : 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 




PERICLES. 

A Tale of Athens in the 88d Olympiad. By the Author of *'A Brief Sketch of Greek 
Fhflosophy." 2 vols, post Svo. 18s. cloth. 

PERRY (DR. ¥. C.)-GERMAN UNIVERSITY EDUCATION ; 

Or, the Professors and Students of Germany. To which is added, a brief Account of the 
Public Schools of Prussia ; with Observations on the Influence of Philosophy on the Studies 
of the German Universities. By Waltbb C. Pbrry, Phil. D. of the University of GOttiogen. 
9d Edition. 12mo. 4s. fld. doth. 



PESCHEL (C. F.)-ELEMENTS OF PHYSICS. 

By C. F. Pbschkl, Principal of the Royal Military CoUef^e, Dresdeo. Tranalated from tbe 
German, with Notea, by B. Wsbt. S Tola, tcp, 8to. with Diagrama and Woodcuta, 31a. cloth. 

I Pint 1. The Phyaica of Ponderable Bodiea. Fcp. 8^0. Ta. 6d. cloth. 
Fart S. Imponderable Bodiea (Ught, Heat, Mtfnetism, Blectrictty» and Blectro- 
I>ynamica). 9 yola. liqp. 8yo. ISa. 6a. cloth. 

PHILLIPS.-AN ELEMENTARY INTRODUCTION TO MINE- 

RAIOOY; compriaingf a Notice of the Charactera and Elementa of Minerala; with Acoounta 
of the Placea and Circumatancea in which they are found. By William Phillips, F.L.3. 
M.O.S. Asc. 4th Bdition, aoi^mented by R. Allan, F. R.S.B. 8vo. with numerona Woodcuta, 
13a. doth. 

PHILLIPS-FIGURES AND DESCRIPTIONS OF THE 

PALiBOZOIC FOSSILS of CORNWALL, DEVON, and WBST SOMBRSET; observed in 
the conrae of the Ordnance Geological Survey of that District. By John Phillips, F.R.S. 
F.O.S. ftc. Published by Order or the Lorda Commiiaionera of H.M. Treaaury. 8vo. with 
flO Plates, comprising^ very numeroua flgurea, 9s. doth. 

PHILLIPS.-A GUIDE TO GEOLOGY. 

By John Phillips, F.R.S.G.S., &c. Fcp. 8vo. with Plates, 68. cloth. 

PHILLIPS.-A TREATISE ON GEOLOGY. 

By John Phillips, F.R.S.O.S., tec, S vols. fcp. 8vo. with Viipiiette Titlea and Woodcuta, 
13a. cloth. 

PITMAN (REV. J. R.)-A COURSE OF SERMONS 

On some of the chief Sublecta in the Book of Paalma ; ioontaininflr Three or more for each Day 
of the Month : abridged from Eminent Divinea of the EatablishM Church. By the Rev. J. R. 
Pitman, A.M. Domestic Chaplain to Her Royal Uighneaa the Ducheaa of Kent. 8vo. 14a. ct. 

PLYMLEY (PETER) -LETTERS ON THE SUBJECT OF THE 

CATHOLICS TO MT BROTHER ABRAHAM. WHO LIVES IN THE COUNTRY. By 
FKTBa Plym LBT. 2l8t Edition. Post 8vo. 7a. doth. 

POETS' PLEASAUNCE (THE) ; 

Or, Garden of all Sorts of Pleasant Flowers, which onr Pleaaant Foeta have in paat time for 
Faatime planted: with the rig^ht ordering of them. By Eobn Warwick. Square crown 
8vo. with very nnmerooa Illnatrationa on wood, engfraved in the beat manner. {Just ready. 

POISSON (S. D.)-A TREATISE ON MECHANICS. 

By S. D. P0I890N. 9d Edition. Tsanslated flnom tbe French, and illuatrated with Explanatory 
Notea, by the Rev. Hbnrt H. Hartb, late Fellow of Trinity College, Dublin. 9 vola. 8vo. 
jffl, 8a. doth. 

POPE (ALEXANDER).-THE WORKS OF ALEXANDER POPE. 

Edited by Thomas RoacoB, Esq. With the Author's Life. A New Edition, 8 vola. 8vo. 

[In th$pre99, 

PORTER. -A TREATISE ON THE MANUFACTURE OF SILK. 

By G. R. PoRTBR, Esq. F.R.S. Author of " The Ptorreaa of the Nation," fcc. 1 vol. 8vo. with 
Vignette Title, and 89 fingravinga on Wood, 6a. cloth. 

PORTER -A TREATISE ON THE MANUFACTURES OF 

PORCELAIN AND GLASS. By G. R. Pobtbr, Eaq. F.R.S. Fcp. 8vo. with Vignette Title 
and 50 Woodcuts, 6s. cloth. 

PORTLOCK.-REPORT ON THE GEOLOGY OF THE COUNTY 

of LONDONDERRY, and of Parta of Tyrone and Fermanagh, examined and described ander 
tbe Authority of the Maater-General and Board of Ordnance. By J. B. Portlock, F.R.S. 
ftc. 8vo. with 48 Flatea, a4s. cloth. 

POWELL.-THE HISTORY OF NATURAL PHILOSOPHY, 

I^m the Eariiest Periods to the Present Time. By Badbn Powbll. M.A.,Savilian ProliBBBor 
of MathemAtica in tbe Univeraity of Oxford. Fcp. 8vo. Vignette Title, 6a. doth. 

PYCROFT (REV. J.)-A COURSE OF ENGLISH READING, 

adapted to every Taste and Capadty : with Aneodotea of Men of Lettera. By the Rev. 
Jambs Pycroft, B.A. Editor of "Virgil, with Marginal Referencea'* ; Author of " Latin 
Grammar Practice," and ** Greek Grammar Practice.'' Fcp. 8vo. 6a. 6d. cloth. 

QUARTERLY JOURNAL OF THE GEOLOGICAL SOCIETY 

of LONDON. Edited by David Thomab Anstbd, M.A.F.R.8. Feltow of Jesus College, 
Cambridge; Professor of Geology in Kinr's College, London ; Vioe-Secretary of the Geoio. 
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*»* Vol. 1. 8vo. with plates and woodcuta, 17a. 6d. cloth. 
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aUINET.-CHRISTIANITY IN ITS VARIOUS ASPECTS, 

Wnm the Birth of Christ to the n-ench Revolation. By B. Quinkt, of the College of France. 
Tnuislated, with the AuUior's approbation, by C Cooks, B.L. I61B0. Ss. sewed. 

RANKE'S HISTORY OF THE REFORMATION. 

Translated by Saeah Austin, Tlniislator of Ranke's " History of the Popes." Vols. 1 and 2. 
8to. aos. cl<mL *«« The 8d Volume is in the press. 

READER (THOMAS). -TIME TABLES 

On a New and Simplified Plan ; to fluHUtate the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, ftc : shewing, without calcu- 
uiTiON, the Nnmber of Days firom every Day in the Year to any other Day, fbr any period 
not exceeding 866 Days. By Thomas Rbadbk. Pest 8to. Us. doth ; or I7s. calf lettered. 

REECE.-THE MEDICAL GUIDE, 

For the use of the Cleiigy, Heads of Families, Seminaries, and Junior Practitioners in Medi- 
cine ; comprising a complete Modem Dispensatory, and a Practical Treatise on the Distin- 
guishing Symptoms, Causes, Prevention, Cure and Palliation, of the Diseases incident to the 
Human Frame. By R. Rsbcb, M.D. 16th Edition. 8vo. ISs. boards. 

REID (DR.)-ILLUSTRATIONS OF THE PRINCIPLES AND 

PRACnCB of WARMING and VBNTILATINO, with Preliminary Remarks on Health and 
Langtii of Lilie. By D. B. Rbid, M.D. F.R.S.B. 8yo. with Diagrams and Woodcuts, 16s. cloth. 

REPTON.-THE LANDSCAPE GARDENING & LANDSCAPE 

ARCHITBCrURB of the late Humph by Rbpton, Esq.; being his entire works on these 
sabiects. New Edition, with an historical and scientific Introduction, a systematic Analysis, 
a Biographical Notice, Notes, and a copious alphabetical Index. By J. C. Loudon, F.L.S. frc 
8vo. with 9B0 Engravings, and Portrait, 80s. cloth ; with coloured plates, j^. 6s. cloth. 

REYNARD THE FOX : 

A renowned Apologue of the 
with Scroll C^itals, in Colon 
Designs of the 19th and IStl 
Of Qmeen's College, Oxford. Large square 8vo. 18s. cloth. 

RIDDLE. -A COMPLETE ENGLISH-LATIN AND LATIN- 

ENGLISH DICTIONARY, compiled from the best sources, chiefly German. By the Rev. 
J. B. RiDDLB, M A. 4th Edition. 8vo. Sis. 6d. doth. 

Senantely i'^'^ BogUsh-Latin Dictionary, 10s. 6d. cloth. 
^^ ^ € The Latin-English Dictionary, 91s. cloth. 

RIDDLE. -A DIAMOND LATIN -ENGLISH DICTIONARY. 

For the Waistcoat-pocket. A Guide to the Meaning, Quality, and right Accentuation of Latin 
Ciassiral Words. By the Rev. J. E. Riddlb, M.A. New Edition. Royal Slmo. 4s. bound. 

RIDDLE.-ECCLESIASTICAL CHRONOLOGY ; 

Or; Annals of the Christian Church, Arom its Foundation to the present Time. Containlnr a 
View of General Church History, and the Course of Secular Events ; the Limits of uie 
Church and its Relations to the State i Controversies; Sects and Parties; Rites, 
Institutions, and IHscipline: Ecclesiastical writers, 6cc. By the Rev. J. E. Riddle, M.A., 
Author of " A Complete Latin Dictionary.*' 8vo. 16s. doth. 

RIDDLE.-LETTERS FROM AN ABSENT GODFATHER ; 

Or, a Compendium of Religions Instruction for Young Persons. By the Rev. J. E. Riddlb. 
M.A i Author of ** A Complete Latin Dictionary.*' Fcp. 8vo. 6s. doth. 

RITCHIE (ROBERT.) -RAILWAYS: THEIR RISE AND 

PROGRESS, and CONffTRUCTION. With Remarks on Railway Accidents, and PropoeaU 
fbr their Prevention. By Robbbt Ritchib, Esq. F.R.S. S.A. Civil Engineer, Associate of 
the Institute of Civil Engineers. Fcp. 8vo. with Woodcuts and Diagrams, 9s. cloth. 

RITERS.-THE ROSE AMATEUR'S GUIDE ; 

Containing ample Descriptions of all the flne leading varieties of Roses, regularly classed in 
their respective Families; their History and mode of Culture. ByT.RtTBBS,Jun. 4th Edition, 
corrected and improved. Fcp. 8vo. 6s. cloth. 

IB tlitt vdittM ottly Um most telMi TarisliM arc dMoibcd, both oMaad new; thoMAf tutelar tatoraatha^a 
I aararal BMaa of naw aatav iMHVban added. 
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ROBERTS (GEORGE).-THE LIFE, PROGRESSES, AND RE- 

BBLUON of JAMES DUKE of MONMOUTH, to his Capture and Execution ; with a full 
Aooonnt of the Bloody Assises, and copious Biographical Notices. By Gbobob Robbbts. 
9 vols, post 8vo. with Portrait, Maps, and other Illustrations, 94s. cloth. 






ROBERTS.-AN ETYMOLOGICAL AND EXPLANATORY 

DICTIONARY of the Terms and Langnaife of GEOLOOY ; dMi^nod for the eaily Student, 
■nd those who have not made fn'eat progress in the Science. By G. Robbrts. Fcp. 6s. doth . 

ROBINSON (JAMES). -THE WHOLE ART OF CURING, 

PICKUNO, AND SMOKING EVERY DESCRIPTION OF MEAT AND FISH, according: 
to both the British and Foreiipi Modes. To which is appended, a Description of the requisite 
Appantns. ByjAMBsRosiNSON, Eighteen Years a Practical Carer. Fcp. 8vo. [Jtutreiuiy. 

ROBINSON.-GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT. By E. Robinson, D.D. Author of "Biblical Researches." Edited, 
with careAil revision, corrections, Asc. by the Rev. Dr. 8. T. Bloomfibld. 8yo. 18s. cloth. 
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Use. By J. Roobbs, Author of "llie Fniit Cultivator.'* 9d Edition. Fcp. 8vo. 7a. doth. 

R06ET (P. M.)-THE ECONOMIC CHESS-BOARD ; 

Beinf a Chess-Board, provided with a complete set of Chess-Men, ftn- playing Games in 
Carnages, or Out of Doors, and for foldinnf up, and carryinip in the pocket, without distorbinfi: 
the Game. Invented by P. M. Roobt, M.D. and Renstered acoMRlinf to Act of Fsriiament. 
New Edition. In a neat foolscap 8vo. case, price 2s. od. 

*»* This Chess-Board is peculiarly adapted fbr workinfp out Chess Problems, and for the 
study of published Games and Positions.— Dr. Rog^ is preparing^ a Set of Qiess Problems to 
accompany his Chess-Board. 

ROME.-THE HISTORY OF ROME. 

(In the Cabinet Cyclopsdia.) 9 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

ROSCOE.-LIVES OF EMINENT BRITISH LAWYERS. 

By Hbnbt Roscob, Esq. Fcp. 8vo. with Vignette Title, 4Ss. cloth. 

ROWTON (F.)-THE DEBATER ; 

Being a Series of complete IMbates, Outlines of Debates, and Questions for Discussion ; with 
ampfo References to the best Sources of Information on each particular Topic. By Fbbobbic 
RowTON, Lecturer on General Literature. Fcp. 8vo. 4Ss. cloth. 

SANDBY (REV. 6.)-MESMERISM AND ITS OPPONENTS : 

With a Narrative of Gases. By the Rev Gborob Sand by, Jun. Vicar of Flixton, and Rector 
of AN Saints with St. Nicholas, South ramham, Suffolk ; Domestic Chaplain to the Right Hon. 
the Earl of Abergavenny. Fcp. 8vo. 6s. cloth. 

SANDFORD (REV. JOHN).-PAROCHIALIA, 

Or, Church, School, and Parish. By John SANoroBD, M.A. Vicar of Dunchurch, Chaplain 
to the Lord Bishop of Worcester, and Rural Dean. 8vo. with Woodcuts, 16s. ctoth. 

SANDFORD.-VOMAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Sandfobd. 6th Edition. Fcp. 8vo. 6s. cloth. 

8ANDF0RD.-FEMALE IMPROVEMENT. 

By Mrs. John Sandforo. 2d Edition. Fcp. 8vo. 7s. 6d. doth. 

SCHLEIDEN (PROFESSOR).-PRINCIPLES OF SCIENTIFIC 

BOTANY. By M. J. Schlbidbn, Professor of Botany at Jena. Translate<l by E. Lankbs- 
TBB, M.D. F.L.S. 8vo. with numerous Wood Engravings. [Pr^parinjf for fmhlieaiion. 

SCOTT.-THE HISTORY OF SCOTLAND. 

By Sir Waltbb Scott, Bart. New edition. 2 vols. fcp. 8vo. with Vignette Titles, 1 3s. cloth. 

SEAWARD.- SIR EDWARD SEAWARD'S NARRATIVE OF 

HIS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea: with 
a detail of many extraordinary and highly interesting Events in his Life, from 17SS to 1749. as ^ 
written in his own Diary. Edited by Miss Janb Portbr. 8d Edition, with a New Nautical 
and Geographical Introduction. 2 vols, post 8vo. 21s. doth. 

SERMON ON THE MOUNT (THE). 

Intended for a Birth-day Present, or Gift Book for all Seasons. Printed in Gold and Colours, 
in the Missal style, with Ornamental Borders by Owbn Jonbs, Architect, and an illuminatea 
Frontispiece by W. Boxall, Esq. A New Edition. Fcp. 4to. in a rich brocaded silk cover, 
218. ; or bound in morocco, by Hayday, 266. 



27 



PRINTED FOR MS88R8. LONGMAN AND CO. 



SELECT WORKS OF THE BRITISH POETS, 

From Ben Jonaon to Beattie. With Bionmphical and Critical PnAioes, by Dr. Aikin. 
A New Edition, with Snoplement, by Lucy Aikin ; consisting of additional Selections Arom 
more recent Poets. Mecuam 8vo. 18s. cloth. 

SELECT WORKS OF THE BRITISH POETS, 

From Chattoer ta Witheri. With Biofrnphical Sketches, by R. South bt, LL.D. 8to. 90b. 
cloth ; with iplt edges, Sis. 6d. 

*•* Th« pecvUar festnn of Umm two worln la, that the Poemi are printed entire, without nutUatkn or abridg- 
ttent^-a feature not poeaewed by any ainiUar worii, and adding obrioviUj to their intero^ and ntility. 

SHAKSPEARE, BY BOWDLER. 

THE FAMILY SHAKSPEARE; in which nothing is added to the Original Text : but those 
words and expressions are omitted which cannot witn propriety be resdaload. By T. Bowolbr, 
Esq. F.R.S. 8th Edition. 8?o. with 36 Illustrations after Smirlce, &c. SOb. doth; or, with gilt 
edges, 81s. 6d. : or, inSTols. 8vo. without Illustrations, jffi. 14s. 6d. boards. 

SHELDON (F.)-THE MINSTRELSY OF THE ENGLISH 

BORDER: being a Collection of Ballads, Ancient, Remodelled, and Original, founded on 
well-known Border-Legends : with illustrative Notes. By Frederick Sheldon. Square 
fcp. 8yo. [Intkepreu. 

SHELLEY, &C-LIVES OF THE MOST EMINENT LITERARY 

MEN OF ITALY, SPAIN, and PORTUGAL. By Mrs. Snrllbt, Sir D. Brbwstbr, 
J. Mortgombry, &c. a vols* fcp. 8vo. with Vignette Titles, 188^ cloth. 

SHELLEY -LIVES OF MOST EMINENT FRENCH WRITERS. 

By Mrs. Shbllby, and othen. 3 vols. fcp. 6vo. with Vignette Titles, las. doth. 

SHEPHERD (THE REV. W.)-HOR^ APOSTOLIC J) ; 

Or, a Digested Narrative of the Acts and Writings oi the AposUes of Jesus Christ. Arranged 
according to Townsend. By the Rev. William Shepherd, B.D. Fcp. 8vo. 5s. 6d. cloth. 

SHORT WHIST : 

Its Rise, Progress, and Laws ; with Observations to make any one a Whist Flayer ; containing 
also the Laws of Piquet, Casslno, Ecart^, Cribbage, Backgammon. By M%}or A * * « « «. 
9th Edition. To which are added, Precepts for Tyros. By Mrs. B * * * *. Fcp. 8vo. 88 . cloth. 

SINNETT.-THE BYWAYS OF HISTORY. 

ByMrs. PbboySinnbtt. 9 vols, post 8vo. 

SMITH (GEORGE). -PERILOUS TIMES; 

Or, the Aggressions of Antlchristian Error on Scriptural Christianity, considered in reference 
to the Dangers and Duties of Protestants. By Gbo. Smith, F.A.8. kc. Fcp. 8vo. 6s. ctoth. 

SMITH (GEORGE). — THE RELIGION OF ANCIENT 

BRITAIN: or, a Succinct Aocoimt of the several Religions Systems which have obtained in 
this Island from the Earliest Times to the Norman uonqnest : including an investigation 
into the Early Progress of Error in the Christian Church, the Introduction of the Gospd into 
Britain, and the State of Religion in Enghind till FOpery had gained the ascendancy. By 
Gboror Smith, F.A.8. ftc. ad Edition. Poet 8vo. 7s. M. cloth. 

i SMITH.-THE ENGLISH FLORA. 

By Sir James Edward Smith, M.D. F.R.S., late President of the IJnnieao Society, fcc. 

6 vols. 8vo. jtfS. ISs. boards. 
Contents :— Vols. I. to IV. The Flowbrino Pla nts and the Ferns, ^n. 8s. 
Vol. V. Part 1, 12s.— Crtptooamia ; comprising the Mosses, UepaftlcK, Lichens, Chaiaoese> 

and A1g«. By Sir W. J. Hoorer. 
VoL V. Art % las.— The Fuifoi— completing the work, by Sir J. W. Hookbr, and the Bev. 

M. J. Brrrblby, F.L.S. ftc. 

SMITH (S. H.)-THE FEMALE DISCIPLE OF THE FIRST 

THREE CENTURIES oftheCHRISTIAN ERA I her TriaU and her Mission. ByMn.HBNmT 
Smith. Fcp. 8vo. 6s. cloth. 

SMITH.-COMPENDITJM OF THE ENGLISH FLORA. 

By Sir J. E. Smith. 9d Edit, with Additions, &c. By Sir W. J. Hookeb. ISmo. 7b. 6d. cL 
THE SAME IN LATIN. 5th Edition, ISmo. 7s. 6d. 

SMITH.-AN INTRODUCTION TO THE STUDY OF BOTANY. 

By Sir J. E. Smith, late President of the linnean Society. 7th Edition, corrected ; in which 
the olijectof Smithes ** Grammar of Botany" is combined with that of the *< Introduction." 
By Sir William Jackson Hooker. K.lf., LL.D., &c. 8vo. with 86 Steel Plates, 16s. cloth ; 
with the Plates coloured, jff3. lis. 6d. cloth. 

SMITH (SYDNEY).-SERMONS PREACHED AT ST. PAUL'S 

Cathedral, the Foundling Hospital, and several Churches in London ; together with others 
addressed to a Country Congregation. By the late Rev. Sydney Sm ith, Canon Residentiary 
of St. Paul's Cathedral. 8vo. las. doth. 
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SMITH— THE WORKS OF THE REV. SYDNEY SMITH. 

8d Sdition, with AddJtioM. S toIb. 8to. with Fortrait, 86s. doth. 

•.« Thte ooUaetlon coositto of the •oUmt'i conUUmUaia to th* Ediabvrgh Bariew. P«Ur FlyailaT** LdtaMoa 
the CatlioUai, uid other miiceUaneoiu works. 

SOPHOCLES, BY LINWOOD. 

SOPHOCUS TRAOOBDLB SUPER8TITBS. RecenniK, et breri adnotirtione instnudt 
GuLiBLMui LiNwooDy A.M. JBdu ChriBti apod OzoDientes AlnmottB. 6to. 16s. doth. 

SOUTHEY'S (ROBERT) COMPLETE POETICAL WORKS ; 

Containing: all the Author's last Introductions and Notes. Complete in one TOiume. with 
Portrait and View of the Poet*s Residence at Keswick, nnifonn with Byron's and iMOie's 
Poems. Medinm 8vo. 91s. cloth ; or 43s. bound in morocco, by Hayday. 
Also, an Edition in 10 vols. fcp. 8to. with Portrait and 19 Plates, ^n, 10s. doth ; morocco, jf 4.108. 

SOUTHEY (ROBERT).-OLIVER NEWMAN : 

A New Eng:1and Tale (unfinished). With other Poetical Remains. By the late Robbkt 
South BY. Fcp. 8vo. 5s. cloth. 

SOUTHEY (ROBERT) -THE DOCTOR, fc. 

5 vols, post 8vo. 4^. las. 6d. cloth.— Also, 

THE DOCTOR, &c. Vol. VI. From the Papers of the hite Robert Southey. Edited by 
his Son4n-Law, the Rev. John Wood Wartbr. Post 8vo. (in the prut. 

SOUTHEY (ROBERT). - THE LATE MR. SOUTHEY'S 

COMMON-PLACE BOOK; comprising his Readings and Collections in History. Biography, 
Manners and Literature, Voyages and Travels, Asc. &c. ; systematically arrannSd. 

\In tkeprem, 

SOUTHEY.-THE LIFE OF WESLEY; 

And Rise and Proipress of Methodism. By Robbrt Soothbt, Esq. LL.D. 8d Edition, with 
Notes by the late Samuel Taylor Coleridge, Esq., and Remarlcs on the Life and Character of 
John Wesley, by the late Alexander Knox, Esq. Edited by the Rev. Charlbs Cuthbbbt 
South BY, A.M. Curate of Cockermouth. 3 vols. Svo. with 3 Portraits, S8s. doth. 

SOUTHEY, &c -LIVES OF THE BRITISH ADMIRALS; 

With an Introductory View of the Naval History of England. By R. South by, Esq. and 
R. Bbll, Esq. 5 vols. fcp. Svo. with Vignette Titles, jf 1. lOs. cloth. 

SPIRIT OF THE WOODS (THE). 

By the Author of "The Moral of Flowers." 9d Edition. Royal 8vo. with 98 beaatiftiUy- 
colonred Engravings of the Forest Trees of Great Britain, ^l, lis. 6d. cloth. 

SPOONER.-A TREATISE ON THE STRUCTURE, FUNC- 

TION3, and DISEASES of the FOOT and LEG of the HORSE: comprehending the Com- 
parative Anatomy of these parts in other Animals, embracing the subject of Shoeing and 
the proper Treatment of the Foot; with the Rationale andT Effects of various Important 
Operations, and the best methods of performing them. By W. C. Spoon bb, M.1LV.C. 
lamo. 7s. 6d. doth. 

STABLE TALK AND TABLE TALK; 

or, SPECTACLES for YOUNG SPORTSMEN. By Harbt Hibotbb. 3 vols. Svo. with 
Portrait, 34s. cloth. 

"This woilt will become • ffrefti faTOoritc with all penoni who art ooBnaetod with the toH; the dmee, and the 
world of manlj eporta. It is written la a pleasant, off-hand, dashing manner, and contains an immense Tarietj 
ofinJbnnatian and entertaining matter."— wsbklt DiarAXCB. 

STEBBING.-THE HISTORY OF THE CHRISTIAN CHURCH, 

from its Foundation to a.d. 1493. By the Rev. H. Stbbbing, M.A. &c. 3 vols. fqp. Svo. 
with Vignette Titles, 13s. cloth. 

STEBBINa (REV. H.)— THE HISTORY OF THE CHURCH 

of CHRIST, from the Diet of Augsburg, 1530, to the Eighteenth Century; originally designed 
as a Continuation of Mihier's ^ History of the Church of Christ." By the Rev. Hbnbt 
Stbbbino, D.D. 8 vols. Svo. a6s. cloth. 

STEBBING.-THE HISTORY OF THE REFORMATION. 

By the Rev. H. Stbbbing. 2 vols* fcp. Svo. with Vignette Titles, 13s. cloth. 

STEEL'S SHIPMASTER'S ASSISTANT : 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers of Customs, and all 
Persons connected with Shipping or Commerce t containing the Law and Local Regulations 
affecting the Ownership, Charge, and Management of Ships and their Cargoes : togetner with 
Notices of other Matters, and all necessary information for Mariners. New Edition, rewritten 
throughout. Edited by Graham 'Willmobb, Esq. M.A. Barrister-at-Law;— The Customs 
and shipping Department, by Gborgb Clbmbnts, of the Customs, London, Compiler of 
"The Customs Guide;— The Exchanges, ftc. and Naval Book-beeplng, by William Tatb, 
Author of ** The Modem Cambist.*' Svo. 3Ss. clolh ; or, 398. bound. 



STEPHENS.-A MANUAL OF BRITISH COLEOPTERA ; 

or, BEBTLBS: containinraDeicriptionof allthe Species of Beetles hitherto uoertalned to 
inhabit Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. F. 
Stbphbms, F.L.S. Author of " lUostrationt of Entomology." Poet 8yo. 14b. doth. 

SWAINSON -A PRELIMINARY DISCOURSE ON THE 



STUDY OF NATURAL HISTORY. By W 
A Trbatisbon thb Natural Hibtoby and 

CLAeslFICATIOM OF ANIMALS. By W. 

Swaanson, Esq. Fcp. 6to. 6s. 

Natural History and Classification 
or QuADRUPBDS. By W. Swainson, Esq. 
Fcp. 8vo. with Woodcuts, 68. cloth. 

Natural History and Classification of 
Birds. By W. Swainson, Esq. 9 vols, 
fcp. 8to. with 300 Woodcuts, 12s. cloth. 

History and Natural Arranobmbnt of 
Insects. By W. Swainson, Esq., and W. 
B. Shockard, Esq. Fcp. 8to. 6s. cloth. 

Animals IN Mbnaobribs. By W. Swainson, 
Esq. Fcp. 8ro. Vi|mette Title and numerous 
Woodcuts, 6s. clouu 



Swainson, Esq. Fcp. 8yo. 6s. cloth. 

Natural History and Classification 
ofFish-AmfhibianSiANdRbftilbs. By 
W. Swainson, Esq. 3 yoIs. fcp. 8vo. 13s. 

Habits and Instincts of Animals. By 
W. Swainson, Esq. Fcp. 8to. with Vipietta 
and numerous Woodcuts, 6s. cloth. 

A Trbatisb on Malacology ; or, the Natu- 
ral Classification of Shells and Shell-ftsh. 
By W. Swainson, Esq. Fcp. 8yo. 6s. cloth. 



A Trbatisb on Taxidermy ; with the Blo- 
rraphy of Zoologists, aod Notices of their 
Works. By W. Swainson, Esq. Fcp.8T0.6B. 



SWITZERLAND.-THE HISTORY OF SWITZERLAND. 

(In the Cabinet Cyclopaedia.) Fcp. 8vo. with Vignette Title« 6s. cloth. 

TATE.-AN EPITOME OF NAVAL BOOK-KEEPING, 

According to the Practice of Mercantile Book-keeping, by Double and Single Entry ; shewing 
the Prinaples and Forms of Entries, with the Arrangement of a Set of Books^ and the Mode 
of Maklng-up the Accounts of Owners, Captains, and Consignees of Vessels in the Merchant 
Service. By William Tatb, Author of ''^fhe Modem Camoist," &c. 8vo. 5s. cloth. 

TATE.-HORATITJS RESTITUTUS: 

Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, ftt>m the Text of Gesner, corrected and improved. With a Ireliminary Dissertation. 
Tery much enlarged, on the Chronology of the Works, on the Localities, and on the Life and 
Character of that Poet. By the Rev. Jambs Tatb, M.A. 3d Edition. 8vo. 13s. cloth. 

TATE.-THE CONTINUOUS HISTORY OF THE LIFE AND 

WRITINGS OF ST. PAUL, on the basis of the AcU; with Intercalary Matter of Sacied 
Narrative, supplied fh»i the Epistles, and ducidated in occasional Dissertations : with the 
Hene Panliiue of Dr. Pftley. in a more correct edition, subjoined. By Jambs Tatb, M>A. 
Canon Residentiary of St. nral's. 8vo. with Map, ISs. cloth. 

TAYLER (REV. CHARLES B.)-MARGARET ; 

Or, the PearL By the Rev. Ch a rlbs B. Ta ylbr, M.A. Rector of St. Peter's, Chester, Author 
of " May Yon Like It," *' Records of a Good Man's Life,'^ frc. 3d Edition. Fcp. 8vo. 6s. cloth. 

TAYLER (REV. CHARLES B.)-LADy MARY; 

Or, Not of the World. By the Rev. Charlbs B. Taylbb, Rector of St. Peter's. Chester; 
Author of " Margaret, or the Pearl," &c. Fcp. 8vo. 6s. 6d. cloth. 

TAYLER (REV. C. B.) -TRACTARIANISM NOT OF GOD: 

Sermons. By the.Rev. C. B. Taylkr, M.A. Rector of St Peter's, and Evening Lecturer of 
St. Mary's, Qiester j Author of « Records of a Good Man's Life," ftc Fcp. 8vo. 6s. ctoth. 

TAYLER (REV. C. B.)-DORA MELDER; 

A Story of Alsace. By Mbta Sandbr. A Translation. Edited by the Rev. C. B. Tsyler, 
Author of *< RcGOfds of a Good Man's life," ftc. Fcp. 8vo. with two Illustrations, 7s. ctoth. 

TAYLOR (JEREMY).-BISHOP JEREMY TAYLOR'S WORKS. 

With the References yeriAed. A New and thoroughly-revised Edition. 

S* This Work is in the hands of a competent Editor at Qiford, and win be pabllshed in 
volumes, price 10s. 6d. each ; to be completed in 13 volumes, each of 600 closely-printei^pages, 

fiublished St intervals of two months. The first volume will probably be publisbed in January 
817. Subscribers' Names received by the Proprietors, and all Booksellers. 

TAYLOR.--THE STATESMAN. 

By Ubnry Taylor, Esq., Author of "Philip Van Artevclde.» ISmo. 6s. 6d. boards. 



30 NEW WORKS AND NEW EDITIONS 

THIRLWALL.-THE HISTORY OF GREECE. 

By the Right Rev. the Loed Bishop of St. David's (the Rev. Coonop Thiriwall). A New 
Editioii. revised ; with Notes. Vols. 1 to S, demy 8vo. with Mmw, a6s. doth. To be 
completed In 8 volumes, price lis. each. (VoL *Um tMeprem* 

S* Also, an Edition in 8 vols. fcp. 8vo. with Vignette Titles^ jffS. 8s. doth. 

THOMSON'S SEASONS. 

Edited bv Bolton Corn sy, Ssq. lUnstrsted with Seventy-seven Designs drawn ou Wood, 
by Members of the Etching Club. Engraved bv Thompson and other eminent Bngnvers. 
Square crown 8vo. uniform with *< Goldsmith's Poems,'' 21s. cloth ; or, bound in moroooo, 
by Hayday, 86s. 

THOMSON.-THE DOMESTIC MANAGEMENT OF THE SICK 

ROOM, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony 
Todd Thomson, M.D. F.L.S. &c. 9d Edition. Post 8vo. lOs. 6d. doth. 

THOMSON.-AN ELEMENTARY TREATISE ON ALGEBRA, 

Theoretical and Practical. By Jambs Thomson, LL.D. Professor of Mathematka in the 
University of Glasgow. 9d Edition. 19mo. Ss. cloth. 

«»* A KEY to this work is in the press. 

THOMSON (JOHN).-TABLES OF INTEREST, 

At Three, Four, Four-and-a-Half, and Five per Cent., from One Pound to Ten Thousand, and 
from One to Three Hundred and i^ixty-flve Days, in a regular progression of single Days; 
with Interest at all the above Rates. ftt)m One to Twelve Months, and from One to Tnk Years. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomson, 
Accountant in Edinburgh. 12mo. 8s. bound. 

THOMSON.-EXPERIMENTAL RESEARCHES ON THE FOOD 

Of ANIMALS and the FATTENING of CATTLE : with Remarks on the Food of Man. By 
Robert Dundas^homson, M.D. of the University of Glasgow. Fcp. 8vo. 6s. doth. 

THORNTON (W.T.)-OVER-POPULATION AND ITS REMEDY; 

Or, an Enquiry into the Extent and Causes of the Distress prevailing among the Labonriqg 
Classes of the British Islands, and into the Means of Remeoying it. By William Thomas 
Tu ornton. 8vo. 10s. 6d. cloth. 

" We look apon this u one of tbe okott Important books that has appeared for munj Tears. It is the work of an 
acute and comprehensive thinker, who speaks not only out of the abunaanoe of the heaxtfVot out of the flihwiss of the 
undentanding." — Mouiiziro Chxoxicli. 

TISCHENDORF.-CONSTANTINE TISCHENDORFS TRA- 

VELS in the EAST. Translated from the German. l6mo. uniform with the cheap authorised 
English Translations of the Works of Michelet and Quinet. [/m tke pre$9. 

TOMLINE (BISHOP).- AN INTRODUCTION TO THE STUDY 

OF THE BIBLE: containing Proofr of the Authentldty and Inspiration of the Holy Scrip- 
tures; a Summary of the History of the Jews; an Accoant of the Jewish Sects; and a 
brief Statement of the Contents of the several Books of the Old Testament. By Gborok 
ToMLiNB, D.D. F.R.S. 90th Edition. Fcp. 8vo. 5s. 6d. cloth. 

TOMLINE (BISHOP).-ELEMENTS OF CHRISTIAN THEO- 

LOGY; containing Proofs of the Authenticity and Inspiration of the Holy Scriptures; a 
Summary of the History of the Jews ; a brief Statement of the Contents of the several 
Books of the Old and New Testaments; a short Account of the English Translations of the 
Bible, and of the Lituigy of the Church of England ; and a Scriptural Exposition of the 
Thirty-nine Articles of Religion. By Gborqb Tom link. D.D. F.R.S. Hth Edition, with 
Additions, by Hbnry Stbbbing, D.D. 3 vols. 8vo. 2Is. cloth. 

TOMLINS.-A POPULAR LAW DICTIONARY; 

Familiarly exphdning the Terms and Nature of English Law ; adupted to the comprehension 
of persons not educated for the le^^al profession, and affording inrormation peculiarly useftil 
to Msgistrates, Merchants, Parochial Officers, and others. By Thomas Eolynb Tomlins, 
Attorney and Solicitor. Post 8vo. 18s. cloth. 

TOOKE.-A HISTORY OF PRICES ; 

With reference to the Causes of their principal Variations, from 1793 to the Present Time 
Preceded by a Sketch of the History of the Com Trade in the last Two Centuries. By Thomas 
TooKB, Esq. F.R.S. S vols. 6vo. jM. 8s. cloth. 

S* Separately, Vols. 1 and a, 86s. ; Vol. S, 12b. 

TOWNSEND (CHARLES). — THE LIVES OF TWELVE 

EMINENT JUDGES of the LAST and of the PRESENT CENTURY. By W. Charlbs 
TowNSBND, Esq. A.M. Recorder of Macclesfield ; Author of " Memoirs of the House of 
Commons." 2 vols. 8vo. 28s. cloth. 
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